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I. On Terrestrial Magnetism.

To Mr. Tilloch.

Sir,— It happens but seldom that a single chapter of a trea*

tise on any subject is so completely disengaged from the rest o^

the work as to allow of its being published separately. There are

Usually so many references, and dependences of one part on an-
other, that it will not admit of being detached. The following,

however, is an exception. It forms the tenth chapter of the

third volume of the Treatise on Experimental and Mathematical
Philosophy, lately published at Paris by M. Biot of the Insti-

tute &c. : a work of very distinguished merit, having a consi-

derable portion of its contents treated in a manner altogether

new, and containing deduction.s from the experiments of a most
interesting and important nature.

The study of terrestrial magnetism has latterly declined very

much in this.country; which is readily accounted for bv the un-
certainty attending most of its conclusions. It excited great

interest, and indeed was one of the principal objects of pursuit,

in England, about the end of the seventeenth and the com-
mencement of the eighteenth century.

Amongst a number of persons who have exerted themselves
in this department of knowledge we are particularly indebted to

Dr. rialley, wiio recommended the matter to the earnest atten-
tion ofGovernment, and after unwearied solicitatitni obtained per-

mission for a ship to be fitted out and sent with liiin on a voyage
for the purpose of making magnetical observations. In this he re-

peatedly traversed the Atlantic Ocean, and enriched various parts

of nautical science with the i'ruits of his labour, as is abundantly
testified by the numerous papers which he afterwards published

Vol. 49." No. 225. Jan. 1817. A 2 in



4 Oji Terrestrial Magnetism.

in the Phllosopliical Transactions, the Miscellanea Curiosa, and

other works. On his return from this expedition, he combined

his own observations with those of others, and from them con-

structed a chart, with the curve Hnes of the various degrees of

variation of the compass drawn upon it, in directions corre-

sponding with those on the surface of the earth. The idea of

this chart was at that time perfectly new: and men of science

were led to imagine that the longitude might be discovered by

means of it with sufficient accuracy for nautical purposes. Were
these lines permanent, or the changes which they undergo re-

ducible to any calculal)le laws, it might be determined by them

within certain limits; but this is not the case: and although

the accompanying paper elucidates several important points, and

brings before us the active labours of many ingenious indivi-

duals
;
yet it has not been successful in removing all the difficulties

that present themselves in its application to the longitude.

It is well known to philosophers, that there was a time when
the laws of the moon's n)otions were considered so inexplicable

as to defy all human attempts to reduce them to any simple

principles, capable of being applied for predicting her future si-

tuation for anv given time with exactness: and the same could

then be said of the tides, the orbits of comets, and various other

particular parts of astronomy and natural philosophy: but by

the unwearied diligence and researches of a few profound ma-
thematicians, this uncertainty respecting them now no longer

exists. There are, indeed, few things of this kind that cannot

by degrees be brought to some system. Empiric modes are

first applied of explaining and computing the several motions

;

then by investigating, comparing, and gradually approximating

to the observations, we come at length to causes which rest on

established principles, and ultimately every apparent anomaly is

accounted for, by a reasonable and satisfactory theory.

Mr. Ralpli Walker, who ))ublished a treatise on this subject

in 1794, has computed a table '^' extending from the equator to

the latitude of 60*^ north, and from the meridian of London to

90-' of west longitude, in which, by entering with the latitude on

the side, and the longitude at the top, the corresponding varia-

tion of the compass may be taken out of the area of the table ;

or, by means of the variation, and the latitude of the place, the

loii'gitude may be obtained f. But such is the imperfect state

of

* A similar one is oiven by Captain Ciiiistopher Mirklleton, to suit the

voyasie troni London to Huii^on's Bay, in tlie Philosophical I'ransactions,

No. 393, and adapted for the year 17'25.

t It is evident, that such u"^ table must be uscfnl in more respects than

the one mentioned here; for it enables seamen, who know tiisir sitnation
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of our knowledge of the changes that occur in the variation, tliat

the situation of the lines before mentioned on the chart camiot

be predicted for any distant future period: and consequently the

method at present fails. By combining the dip with the varia-

tlov, a much greater degree of certainty will be given to it when

the laws of both are better understood: and perhaps it will be

still further improved by adding the infcnsity; or the num-

ber of vibrations which each of these needles u:iakes in a given

time: a property that wa*; first noticed by our ingenious coun-

tryman Mr. George Graham, in the Philosophical Transactions

for I72."), p. 332. At present, however, little or nothing can

be done to forward the purpose in question, for want of sufficient

observations and data, on whicli to establish a permanent theory.

It will probably be aiUed, Why should we take pains to bring

this method to perfection, which at best can only be an approxi-

ination, when we possess so many others that are founded on

principles not lial)le to uncertainty ? The answer is plain and

cogent : It ought on no account to be neglected, whilst there

exists the least probability of its ever being applied to any use-

ful purpose, or whilst a single property of so curious a subject is

not thoroughly understood. By attempting to prove the exist-

ence of an annual parallax of the earth, the aberration of light

and the luitation of the earth's axis v.ere discovered : and is it

possible to foretell that nothing will be found out by endea-

vouring to render magnetism of use to seamen ? Perhaps it

may be found to form some connecting link in the chain of

unexplained processes that are always going forward in the for-

mation and decomposition of miaeralogic substances in the

interior of the earth ; or perhaps it may accouift for certain

actions in the arrangement of their particles, especially when
ferruginous matter enters into the comlnnation. The cultiva-

tion of any department of knowledge affords pleasure : but to

examine the operations of nature, to reduce them to system, and

to bring her laws to light, is certainly the most exalted exercise

which the human mind, in its present imperfect state, is caj)able

of enjoying. If the longitude cannot be found by it, there will

be a gratification in ha\ing the cause of its failure satisfactorily

explained. Till then it cannot be relinquished witliout regret.

Perhaps even the attempt to show its impracticability mav elicit

some new idea, or lead us to combine it with some extraneous

principle or science, which may render it effectual for the pur-

iii the Atl.intic Ocean witliiii a trifle by the dciuJ reckoning:, to .proceed

along ttie shortest and most expeditious track by informins; the in what va-

riatio;i tliey arc to allow iu the courses whicli they ouj^lit to steer.

A 3 pose.



6 On Terrestrial Magnetism.

pose. Attempts to square the circle have been made without

number ; aufl person;! might longer have continued to waste time

and talents in this fruitless inquiry, had not Lambert at length

demonstrated its impossibility in a rational form"*'.

In the followino^ Memoir a general view is given, by its inge-

nious author, of all the most material properties that are known
on the subject of terrestrial magnetism. Some new and curious

mathematical results respecting the inflexions of the magnetic

equator, and the lines of no variation and dip, are derived from

the observations made in different parts of the world ; and an

hypothesis is proposed for explaining them, which, if not quite

correct and satisfactory, at least represents the magnetic actions,

and their modifications, in a way that cannot easily be contro-

verted, until further discoveries shall have made us better ac-

quainted with their causes.

It is earnestly wished that astronomers, travellers, captains of

ships, and other gentlemen who possess the necessary instru-

ments, would continue these researches, and publish theirobserva-

tions; for it is only bv discussing a scries of them, made in a

great number of places, and continued for a long period of time,

that we can expect to arrive at a complete knowledge of the laws

of magnetic attraction over the whole surface of the earth.

Particular requests might be given to the commanders of ves-

sels in the service of His Majesty, the East India and other pub-

lic and private companies, to determine these data as often as

the weather and circumstances will admit. Not only should the

dip and variation be taken, but the number of oscillations also

of both these needles in ten minutes, commencing at a certain

distance from zero, as was begun by Mr. George Graham, and

continued by Humboldt and Rossel. It has been proved by

the experiments of Mr. Canton, that the temperature of the

atmosphere has a sensible influence on the variation of a needle
;

and he accounts for the diurnal alterations by means of it ; but

whether the density, or any of the other m.odilications of the

atmosphere, besides aurora borealis, and lightning, will alter

its direction, cannot in the present state of our knowledge be

ascertained : it will therefore be proper to note down the baro-

meter and thermometerj at least, with the latitude and lon-

gitude of the place of observation at the time of making each

experiment. Considerable difficulty will be niet with occasion-

ally in taking them at sea, on account of the action of the iron

which there is in the ship, the instability of the tvater, and other

causes : but perhaps the method now generally adopted, of sus-

* Llemoirs of the Royal Academy of Sciences of BrrJin for 1761.

pending
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pending marine barometers in gimbals, just above the centre of

gravity, may, imder certain modifications, be applied with ad-

vantage to these compasses, in keeping them steady when the

j>ea is rough. The mean of a number of observations will give

the dip and variation with tolerable exactness, even when little

dependence can be placed on a single attempt. They can always

be taken on land, with all the accuracy that the nature of the

subject admits, provided the ship remain at anchor a sufficient

time for the purpose.

Exclusive of any view to utility, the subject, like all the other

operations of nature, is in itself extremely curious ; and, it is pre-

sumed, will amj^ly repay, with interesting and amusing novelties,

whatever trouble may attend its cultivation. With so great a pro-

bability of its becoming useful in the important art of conduct-

ing ships from one part of the world to another, or of its lead-

ing to useful discoveries in the oeconomy of nature, by explaining

the causes of important changes in the mineralogic and geo-

logic departments, it cannot but recommend itself strongly to

the attention of all those who feel pleasure in the advancement
of useful scientific knowledge.

I remain, sir,

Yours, Sec.

Christ's Hospital, Jan. 1, 1817. T. S. EvANS.

On the Laws of Terrestrial Magnetism in different Latitudes,

W E have mentioned elsewhere, that the dip, the variation,

and the intensity of the magnetic force, are not the same in all

parts of the earth. We now possess all the necessary processes

for giving the present state of these phsenomena with exactness.

It is only requisite to carry with us to different places the same
magnetic needle, or others that are capable of being compared
together, and to observe the three elements or data above named
in those places.

This great experiment was undertaken about the year 1/00,
by the celebrated astronomer Dr. Halley, to whom the English

Government gave the command of a vessel for the purpose

of carrying him and his instruments to different parts of the

globe. But the researches of Dr. Halley having for tiieir ob-

ject the determination of the longitude of places by means of

the variation of the compass, he confined himself principally

to observe this element, which unfortunately appears to be the

most variable of the three. So that, if we wish to describe

the present state of terrestrial magnetism, wc are obliged to

A 4 have



8 On the Laws of Terrestrial Magnetism

have recourse to the detached observations of more modern
navigators. But the needles which they have made use of not

admitting of comparison one with another, and their methods

of observing not being the same, it is conceived that these dif-

ferences must produce many apparent anomahes in the results ;

and, therefore, we can at most only hope to find out tlie general

circumstances of these phsenomena, without being able to esti-

mate them in detail. Lastly, what increases these diiliculties

still further is, that we are wholly in want of observations, made
in a great part of the globe, where they are so much the more

necessary, as the whole of the facts appear to indicate there the

action of some extremely remarkable local causes, of which it is

impossible to form an idea, except from the experiments them-

selves. For this reason, I must here confine myself to point

out merely what is at present known of the general facts of these

])hffinomena, without undcitaking to connect them by calcula-

tions, for which the most essential data are wanting. This will

be sufficient to inform navigators of the places on the globe

where it would be most useful for them to direct their attention

and to increase their observations.

I shall first consider the inequalities of the magnetic dip in

different climates of the earth ; because this phamomenon ap-

pears to vary with time, much less than the variation. The first

thing to be done, in order to discover some of its laws, is to deter-

mine the points on the globe where the dip is nothing; or where

a needle, that is perfectly horizontal before being magnetized,

still keeps the same position afterwards. The series of these

points form a curve line on the surface of the earth, which is

called the magnetic cqvator, and which all authors have hitherto

considered as a great circle, inclined in an angle of about twelve

detrrees to the terrestrial equator. This, indeed, is what is in-

dicated by all the observations made on an extent of more than

180° of longitude in the Atlantic Ocean, the Indian Sea, and that

part of the South Sea which washes the coasts of South America.

To explain this, let M' M'' (Plate I. fig. 1) be two points on the

globe, where observations have shown that the dip is nothing;

draw the great circle A YJ Y^" to represent tlie terrestrial e(jua-

tor, and let AM be another great circle perpendicular to A E'E '',

representing the terrestrial meridian, of which the longitude is

reckoned on the equator. Then, if from the places of observa-

tion M' M" we draw other portions of meridians M' E', M"E''
terminated also in the equator, the arcs AE', AE" which I call

V and i'\ are the longitudes of the places M' M'^, and the arcs

E' M', E" M", which I call \' and x" , are their geographic lati-

tudes. This being done, if by these points we draw an. are

M" W N:'
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M^^ M' N' of a great circle, which when produced cuts tlie erpin-

tor somewhere in N', at a distance from the point A, equal to

AN' or X, and under an inclination M' N' F/, which I designate

hy i; then the two spheric triangles M'N'E', M^' N' E" right

angled at E' and E", give these two equations,

tansf X

tans

d tani; i = tang^ >.

sin ;' —tans

sin fl" —'It)

x' sin /"

x' cos /"
*

from which we

obtain tansr x =° tang X" cos I'—tanc

This equation will determine x; that is the loni^itude of the

node of the great circle from anv fixed meiidian A M, and the

other will determine M' N' E', or the inclination of the magnetic

equator* to the terrestrial equator. Now, if all the observations

made in different parts of the world, when combined two and
two, give nearly the same values always for .r and /', we may
conclude that the magnetic ccpiator is a great circle of the ter-

restrial globe, at least in the extent embraced by the observa-

tions which we have used. To shciw how far this indication is

satisfactory, I have computed the following table

:

Place ot Name , .
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The agreement of these results is certainly very remarkable.

We appear to be well authorized in concluding that the mag-
netic equator is really a great circle of the terrestrial sphere, in-

clined to the equator in an angle of about 12°, and having its

western node situated at about 1 15" 34' of west longitude from

Paris*; that is, in the South Sea a few degrees from the island

of Gallego, at nine hundred leagues from the coa^t of Peru. This

places the opposite node in 295^ 34' of west longitude. Such
indeed has hitherto been the general opinion. But what is ex-

traordinary, these elements are wholly defective, in all that part

of the South vSea, situated below the western node between 115'^

and 270' of longitude, which comprehends nearly a whole hemi-

sphere of sea. Indeed, in discussing some observations made
with the utmost care by Captain Cook and Mr. Bayly, in two

different vessels which sailed together in the South Sea, in 1777,

I find that they have hoik of them met with the magnetic equa-

tor in 158° 50' 9" of west longitude, and in 3° 13' 40" of south

latitude ; whereas, by prolonging the great circle, that our fust

observations have given us, this equator ought then to have been

found in north latitude 8** 36' 30". This shows us, therefore,

that the magnetic equator, after having crossed the terrestrial

equator, at about 1 15° of west longitude, descends again into

the southern part of the globe : and as the observations of Mr.

Bayly which are confirmed by those of Mr. Dalrymple, show

likewise that this line is without dip in about 1° of north lati-

tude in the Chinese sea, at 256° of west longitude, we must con-

clude, that between this longitude and that of 158^ 50' deter-

mined by the observations of Captain Cook, the magnetic

equator and the terrestrial equator have at least one more inter-

section, independently of the eastern node, situated in the Indian

Sea, at about 295° of longitude, and dependent on the circular

part. There are therefore in all at least three nodes, and per-

haps four, if the magnetic equator, near its western node, rise

a little towards the north, before it descends again into the

south, near the arcliipelago of the Society islands. Fig. 2, re-

presents the series of these inflexions, of which we shall presently

iind some striking confirmations in the effects we shall derive.

In examining the magnetic dips observed on both sides the

line just traced, we find that they increase in proportion as they

recede from it. If we confine ourselves to consider that half of

the globe where the magnetic equator appears to be exactly cir-

cular, and which comprehends Europe, Africa, the Atlantic

Ocean, and the eastern coasts of the two Americas, we find that

* Paris is 9' 21" of time to the eastward of Greenwich, or 2° 20' 15" of

space; consequently this node is in 113° 14' of west longitude from the

Royal Observatory of Grecuwicli.

the



in different Latitudes. 1

1

the dip remains nearly constant on the parallels situated at

etjual distances on both sides this equator : so that, by following

this law, the maximum of dip takes place in two opposite points

of the earth, of which the one situated towards the north will

be foimd in about 25 degrees of west longitude, and (!_){)=— 12'

or) 78" of north latitude; whilst the other, diametrically op-

posite to it, will have 205'^ of west longitude, and 78" of south

latitude.

Here, therefore, are the poles of the magneiic equator; and

such indeed are approximately the positions that Philosophers

have before assigned to them *, But if we confine oiu-

selves to the consideration of that half of the earth where the

laws of the dip appear to be the most simple, we may proceed

far bevond these general indications. For we can represent

these dips within a trifle in numbers, by supposing a very small

magnet at the centre of the earth; or, which is more accurate,

two magnetic centres, infinittly near each other, whose actions

are exerted on all points of the surface of the globe, according

to the common laws of magnetic forces; that is to say, in the

inverse ratio of the squares of the distances. This result is con-

firmed by the observations given in a Memoir published by

M. Humboldt and myself on the alterations of terrestrial mag-
netism in different latitudes. If we call f the dip of the mag-
netic needle, towards the north, in a place whose magnetic lati-

tude is A', vv8 have

, . . sin 2x'
tang(e + A) = --^^^^.

* Mr. Ralph Walker piareci the south magnetic pole in latitiule 65", and
longitude 130" east; and tlie north pole in latitude?!" and lonr;itudc 80°

west, from observations which he says he made " in July last," and Lis

book was published in 1794.

I\Ir. Leonard Eulcr, in an elegant dissertation on this subject, published
in the Memoirs of the Academy of Sciences of Berlin, placed the north
pole in 76° of north latitude and 96'^ west from TcneritT, and the south

pole in 58" south, and 158" west from Teueriff. These are for the year
1757.
Mr. Ciiurchman supposed, in 1800, the north pole to lie in latitude 58°

north, and lonj;itude 134* west from Greenwich, near Cape Fairv.eather

;

and the south pole in latitude 58^ south and longitude 16.5^ east from
Greenwich. Me also iuiaginerl that the north pole has moved to the east-
ward on a parallel of latitude rd)outG5" since the beginning of 1600, and
conrhidc s that it makes a revolution in 1096 years. The south pole has
moved less, and completes its revolution in 2289 years.

Kratft pl.icnd the norti) pole in latitude 70° north and longitude 23"

west from London, and the south pole in latitude 50° south and longitude
9'P east.

Wilcke placed the north pole in latitude 75" north, and in the longitude of
California, and the south pole in latitude 70" south in the Pacific Ocean.

This
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Tlii;, formula rc(|uires tliat we know how to calculate A'. Let
A E be the tenestiial equator (iig. 3) ; N E' the magnetic ecjua-

tor (supposed in like maimer to be a great circle), and M the

given place on the globe, having for its longitude AE= /, and
for its geographic latitude ME= A. If from this point we draw
the arc of a great circle M E' perpendicular to the magnetic
equator, this arc will express the magnetic latitude of M. Now
as we know the longitude AN, or a, of the node of the magnetic
equator; ex]H-essing it by «, we .sliull havcNE= /— r/. Tlius

in the spheric triangle MNE, right angled at E, we know the

two sides NE, ME: we may therefore comjuitethe hypothciuu>e

JVIN^ or II, and the angle N, by these formulce :

cos II = cos A cos il—a) and tanjr N= - .

'

'^
"

.
^ ' ^ sin (/—a)

The angle N being thus known, we add to it the angle of in-

clination I of the two equators, and we get the angle MNE'.
Then in the triangle MNE', the arc ME', or A'= the magnetic
latitude of the point M will be obtained by the formula

sin x'— sin H. sin (N + I).

Now let us compute these for Paris.

Here the longitude /::=o ; the latitude A= 48'' 50' 14"
; NE

or I— a will be G4" 26'; that is to say, equal to the longitude of

the eastern node of the magnetic e({uator. With these data we

find

1^ = 73" 29' 10"; N = 51= 44' 10"; and A' = 59= 20' 10".

Lastly, with this value of a', computing i-f-A', and /, we find

z + A'=l32° 49' 20"; and consequently i= 73^ 29' 10''.

This is therefore the dip of the magnetic needle at Paris,

according to our formula: direct experiments give it about
70°.

Our formula, therefore, gives a very simple relation between

the observed dips near the magnetic equator. Indeed, in this

case i and A are very small quantities. Bv confining ourselves

to their first powers, we may consider cos 2a as equal to 1 ; and
we may substitute for tang (i+ A'), and for sin 2a, the arcs

which correspond to them. Then the formula is reduced to

I = 2a' ;

that is to sav, each dip is double the corresporiding magnetic

latitude. This property is found to be completely substantiated

in all the observations made at a little distancefrom the mag'
netic equator, between the longitudinal limits where it is ap-

parently circular.

For example : At Tompenda in Peru, M. Humboldt observed

the
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the dip to be 3° 1 1' 42", which gives X' or the magnetic latitude

of Tompenda equal to 1° 35' 36''. By calculating it from its

geographic position, we obtain 1'^ 28' 55".

Another example : At Quito in Peru, the magnetic latitude com-

puted according to the geographic position is a'= 6° 33' 10''

Doubling it we get the dip . . . . i = 13 6 20
Humboldt found it by observation .. i— 13 21 54
The observations of La Perouse and Lacaille near the mag-

netic equator, in the Atlantic Ocean and the Indian Sea, being

reduced in the same manner, present us with results which agree

in a similar wav with the formula. Unfortunately these simple

laws do not extend to the opposite side of the globe, wliich is

affected by the inflexions of tlie magnetic equator. If we at-

tempt to apply the exact formula to some one of the southern

islands of tlie South Sea,—to Otaheite, for example, where Cap-
tain Cook so often observed,—we find the southern dips far too

great; and on the contrary, in countries situated in North Ame-
rica, nearly in the same longitude, the computed dips are much
too small. These deviations result necessarily from the inflexion,

which in this part of the globe brings the magnetic equator

towards the south pole ; and they give a striking conhruiation

of it.

To agree with these phaenomena, it is therefore necessary to

suppose some pcrturbating local cause to exist near the archipe-

lago of the South Sea, such as a particular centre of magnetic
forces, which influences them in this hemisphere and modifies

the central action. Indeed, bv adoptin^^- this supposition it

nudvcs all the results agree : and th.cv only require a very weak
force in the secondary centre, which derives almost the whole of

its energy horn its proximity. But before we try to define and
measure it, we must consider attentively the alterations that the

variation of the needle and the intensity of the magnetic forces

experience in different latitudes. For these jjJiaMiomena, being

also the results of the magnetic action of the earth, nnist be taken
into cous;;ieration, if we wonld account for them completely.

To understand the dips, we began by seeking the series of
places where they are nothitig. In the same wav, to discuss the

phaeuomeiia of the variations, we must begin bv hntling the points

un the globe where they also are nothing. The series of these

points form what are called li/ics of' no variitfion*. These
lines do not follow the direction of the geographic meridians on
the gh>be, but are very oblique to them ; and they present us

' 'llie necessary elements for lliis dibcu^sion were rurnishcd by M. ilc

Ilunilutldt.

with
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with some very irregular inflexions. According to the most re-

cent observations, there exists at present a line of no variation

in the Atlantic Ocean between the old and the new world. It

cuts the meridian of Paris, near the south latitude of 65°; from

this it proceeds in a NNW direction towards about 35® of west

longitude, whence it reaches as high up as the coasts of Para-

guay; then, after going on nearly north and south, it runs along

the coasts of Brasil, and thus proceeds to t!ie latitude of Ca-
yenne : but then turning suddenly to the NW, it directs its

course towards the United States, and thence towards the other

northern parts of the continent of America, which it traverses in

the same direction, i'

Tlie position of this line of no variation is not fixed on the

globe ; at least it has not been so during the last century and a

half; but has moved considerably from the east towards the

west. It passed through London in 1657, and through Paris in

1664*'. So that, according to its present direction, it has de-

scribed about SO'' of longitude in 150 years along this parallel. But
there is no doubt that this alteration is not uniform in its mo-
tion : it is, indeed, very unequal in different parallels ; at Ja-

maica, for example, the variation has not experienced any sen-

sible change for 140 years. In general, according to the pre-

sent slowness of this motion, we are not certain that it is always

progressive, nor that it proceeds in any given direction. These

are things that time alone can bring to light.

Some very accurate observations of the dip, made at different

times by the Honourable Mr. Cavendish and Mr. Gilpin in Lon-

don, have proved that this element is likewise variable, although

much less so than tlie variation. In 1775, the dip in Londcm
was 72' 30': in 1805, it was 70^ 21'. This has also been con-

firmed in France by the experiments of M. Humboldt.

There exists another band having no variation nearly oppo-

site the preceding one : this runs in a continued direction to the

NW, takes its commencement in the great South Sea, cuts the

western point of New Holland, traverses the Indian Sea, enters

the continent of Asia at ('ape Comorin, and thence passing

across Persia and Siberia westward, rises up towards Lapland.

But wliat is verv remarkai)!e, this line bifurcates near the great

archipelago of Asia, and aives rise to another branch, which,

directing its«if almost wholly from south to north, passes this

archipelago, crosses China, and returns into itself again in the

eastern part of Siberia. The existence of this branch, and its

separation from the preceding one, are clearly pointed out by

observations made in the Chinese seas. But I am enabled to

* See Walker's TrcatibC on Magiietisui, p. 197.

present
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present a still more certain confirmation of it in the variations

observed in Russia, and on the frontiers of China, by the cele-

brated astronomer Schubert, who has been so kind as to com-
municate them to me. For, having gone in the summer of 1 805

from Casan to Tobolsk, and from Tobolsk to Irkutsk, he met the

two branches we have just described, one after another in their

northern parts, wheie they are widest asunder. This is clearly

pointed out by his observations, which I feel it my duty to re-

cord here.

Table.
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Having determined the direction of the lines without varia-

tion, it is necessary to fix the other hmits of the phaenomena,

that is, to trace the series of places where the variation is

greatest. In this we find lines quite as irregular, which inter-

pose themselves between the former. The greatest of all the

variations that have been observed in the southern hemisphere,

was by Captain Cook in latitude GO" 49', and in 93" 45' of west

longitude, reckoned from the meridian of Paris: it was 43'^ 45'.

The greatest of all those tliat have been observed in the northern

hemisphere was also by Captain Cook, in 70^ 19' of latitude, and

161° 1' of east longitude; it was 36'^ 19' east.

[ ro he ccjntinucd.]

II. Remarks arid Suggestions, for improving the British Coin^

and the keeping of Money Accounts, preparatory to the entire

Introduction of Decimal Money. By Mr. John Farey
Sen.

To Mr. Tilloch.

Sir,— X HE great importance of simplifying our Coinsj and

money transactions and Accounts, by assimilating all of these

with the decimal notation of our arithmetic, will I trust plead

my excuse, for transcribing and sending for insertion in your

work, tvvo Letters and a Paper of suggestions, which, during the

parliamentary discussions last summer, as to anew coinage, I ad-

dressed to a member of His Majesty's Privy Council, to whom
science and the useful arts, are under no ordinary obligations.

I have nothing further to add, except to inform the purchasers

of the two former volumes of my Derbyshire Report, herein re-

ferred to, that I am utterly unacquainted with the reasons which,

since June last, have delayed the appointment of a Publisher and

the sale of the 3d and concluding volume, and unable to say,

when they may complete their sets of the work, of

feir,

\6ur obedient humble servant,

Ilowland-strcct, Jan. 1, 181?. JoHN FaUEV Sen,

" ."7, Tlovvlanrl-street, Firzrov-^qunre, Jane 14, 18^C.

" Sir,—The subject of our national Money appears to me a

matter of such very great importance, that although at this time

tlie figure. Now this will always be the case when the number of divisions

of the circle is even; but it will be otherwise wlien the number of them is

odd. It is therefore extremely probable, that there are on the surface of

tlie earth an e^en number of lines of no variation, as Humboldt has re-

marked.
exceedingly
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fexceedingly engaged, in preparing to leave town, I have taken

the Hberty of drawing up a Paper of suggestions, and inclosing

two copies to you, for explaining the very simple, easy and use-

ful improvement that might be made, in our small Money system;

Units, Tens, Hundreds, Thousands, Millions, &;c. of Pounds, re-

quiring no change whatever, nor sliould any whatever be at-

tempted, as to them.
" I shall feel most particularly obliged if you would hand or

inclose these Papers, to such of His Majesty's Ministers as they

most concern, and render the public as well as me, all the service

you can, towards accomplishing this object, which I feel confi-

dent, will meet readv and general approbation.— I particularly

hope, that the English Narrics of Pound, Tenth, Hundredth, and
Thousandth may be adopted for the Coins, without Latiii or other

foreign prefixes to the word Powid; because, when new Measures

and \\'eights are introduced, they should have foreign prefixes

(and I hope those used in France) as they w?/5f have double or com-

pound Names, to distinguish the four various classes ; viz. Wea.-

suves of length, of surface, of solidity, wwd IVeight ; yet for our

Money, if English Names are used, they need not, in cornmon

lise at least, be compound, or have Pound added, but Tenth, may
always mean 2s. Hundredth, the J^th of this, and Thousandth,

the new substitute for Farthing.
" I hope it will not be too late, i?i part at least of the in-

tended issue of new Shilliuos and Sixpences, to put on them

the inscriptions, 5 Hundredths, and 25 Thousandths, respec-

tively ; as this would be o/" very cousiderahle me, and could do no

possible harm. " I am," 6:c.

'' Air. Farcy's Suggestions, as to the issue of Decimal Money,
*' Mr. Farev senior (of 37, Howland-street, Fitzroy-square)

in a Report to the Board of Agriculture on Derhyslihe, the 3rd

volume of which is now just printed, and will, as he ex|ject.s, be

published in afew (///y.?, hasenteied into i\w.?Mh']QQ\.o^ Measures,

IVeights, and Money, with somewhat different, and as he hopes

considerably more practicable views, than many others have

done.—In \^i. 46.) and -Kid (printed off in March last) his ob-

servations as to Money, are as follows ; viz."

^ Lastly; as to MoNtY, we fortunately now use in Accounts,

only the four denominations, founds, Shillinv^s, Pence, and

Farthings ; amongst these, the Pound Sterling is so much mere

generally and inq)ortaiit!y used, tlian cither of tlie other throe

denominations, that no hesitation can take place, in proposing

this as the unit of Mo)iey, or circulating medium of value ; and

fortunately. Two Shillings is the exact yoth of this unit, as fol-

lows ; viz.

Vol. 49. No. 225. Jan. 1817. B ' -n,Vo>
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'Wo-o, Tio, tV (Two Shillings), 1 {Pouud, Sterling), 10, lOO,

1000, 10,000, 100,000 (Plain), 1,000,000 (Million, Sterling),

' One luinchedth of a Pound (^'yth of two Shillings, or of 48

luilf-pence), is so near to 5 half-pence, and -,\^'^ "^ these last

being a Farthing, no serious inconvenience or injustice could

follow, on the enacting of the ahove decimal divisions of the

Pound, bv appr()])riiite names, and issning Coin corresponding

thereto, to peiniit, for one or two vears, a Farthing to pass {in

change only), for -7/0 tj^'^'' ^^ ^ Pound, and 5 half-pence (or 'i^d

of the present coin), instead of the -p^^^dth of a Pound, before the

present Copper Money need wholly be called in ; and so, with-

out any harm,Sixpences,ShiUings,Eightecnpences, Half-Crowns,

and Three-Shilling Pieces, might, for a time at least, continue

to circulate with the new Decimal Coin, as the 2|-100dths,

5-lOOdths, 7i-100dth5, U-lOths, and li-lOths, respectively,

of the Pomid Sterling.

' This reformation of our Money, and enabling all y\ccounts

to be kept in ane coUimri, instead of three, just as the Pounds are

at present, and rendeiing unnecessary, ' Reduction of Money,'

now so formidable a rule to Youths, in our Elementary Books
of Arithmetic, and so troublesome in business, is indeed so easy

to be accomplished, that it were extremely desirable Govern-
ment would take it up, separately from, and previously to,- re-

forming the Measures and Weights, on similar principles.'

" And in the concluding Chapter, p. GSl, Note, now printing

off (14th June), after some remark- in favour of proposing and
adopting decimal scales, and these only, whenever Weishts,
Measures and Monies shall he alf.empf.ed to be altered, from their

present dsiiominations^ his remarks are as follows ; viz."

* The call now (June 1816) so strongly expressed, for a Coin-
age of Pound Pieces of Gold, instead of Guineas (which once
prevailed amongst us) comes most opportunely, for the adoption

abovemenlioned; and I would beg earnestiv to press o!i the atten-

tion of His Majesty's Ministers, the j)ropriecV and the great advan-
tages which will result, from accompanying the issue of tiiese new
Pound-pieces^ by moderate numbers of I'tnth-pieces, Hundredth'
pieces, and Thousandth-pieces, of a Pound, for circulation, alono

with the present (or new) Silver and Copper Coins, as recom-
mended in p. 465, until the Pnldic are fully habituated to their

relations, and see by use, the utility of a decimal scale ofMoney,
agreeing with that of our numeration and arithmetic, as ere long,

I hope, it will also do, with all our Weights and Measures.'

*' The present and new Coins would then stand related as

follows : viz.

Gold.
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" Mr. Farey has little wish to go further at present, (or very

little)than off'ering this plan and the. four new Coins, tothePublic^f

for their acceptance and adoption, reserving fnrther proceedings

thereon, mitil a complete decimal scale ofMeasureSiOndlFeigtits
also is matured, and in action 3 and therefore, it would, he sug-

gests, be pioper to enact,
*• 1st. That no persons should he entitled to demand any of

the new decimal Coins, instead of the present legal ones, if such

are tendered.

" 2d. That a Pound-piece, might legally be tendered and given

in payment, instead or in lien of 20 shillings.

" 3d. 'rhsLt uTeiith-piece miglit be tendered and given instead

of Two Shillings, or of 4 Six-pences, or of 24 Pence, &c.
" 4th. That a single Hundred-piece might be given in lieu of

Twopence-halfpenny, or 10 Farthings; two of such for five-

pence, or 20 Farthings; three of such and a oneThousandth-piece
for sevenpence-haltpenny, or 6 pence and 3 halfpence; four of

such and a one Thousandth-piece for Tcnpence, or 6 pence and

4 pence ; and beyond which number of four Hundredth-pieces,

in any one payment, no person should be compellable to take

them, instead of the present Coins.
" 5th. That a single Thousandth-piece might be given in lieu of

a Farthing, two of such for a half-penny, three of such for three

Farthings, and so on, to ten of such Thousandth-pieces (which

together are equivalent toTwopence-halfpennv, within less than

the half afarthing), beyond which number of ten Thousandth-
pieces, no person should be compellable to take them, instead of

the present Coins.
" Mr. Farey begs further to remark, that his proposal, as

above, has no dcpendance on the questions, as to how great a

weight of Gold, of Silver, or of Copper, or how fine, should be

put into the four new Coins, respectively; as he assumes, thnt

the Pound will nominally and legally, be equal to 20 shillings,

210 pence, and 960 Farthings respectively ; and the new Coin,

exact decimations of each other.
*' He cannot avoid expressing a hope, that no propositions

will be listened to, for destroying all our present Coins and the

Pound sterling with them, in favour of exact aliquot parts of a

Troy pound of Gold, or of Silver, or the like ; much less, the

still more improper proposal of some, for destroying all these;,

except the Farthing, in order from this very trifling unit, rather

than the Pound Sterling, to raise n. decimal scale of Monies,
which in the ordinary transactions of business, would from the

greatness of the numbers, be intolerable, and how much more so

in the Public accounts ?"

*' SiH,
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" 37, Howland-«treet, ritzroy-squan>, June 16, 1816.

" Sir,—The objection which you so strongly stated in our

last conversation, to the introduction of the decimals of the

Pound sterling; viz. that Persons whose dealings vvere wholly

effected in Copper Money, without the aid of Silver Coin (which

is a very extreme case) would lose 10 pence in every Pound
Sterling, or 4^- per cent, by taking Tliousmidtks of a Pound in

lieu of Fartlmigs,—has suggested to me a remedy, which I beg

now to submit for your consideration : viz. That a new denomi-

nation, and small Coin should be temporarily introduced, whicii

might be called JMites, each ^'-th part of a Faitliing in value,

which would admit of calculations, and payments being niiwle,

and of accounts being kept in 3 columns £. s. d. as at present,

or exactly equivalent calculations, payments, and accounts, in

two new Columns, Pound-decimals and Mites, or 3^.^31. as in

the following Table ; viz,

An exact Equivalent Table, for keeping Accounts, either in

Shillings Pence and Farthings, as at present, or in Decimals
OF a Pound, aiid Mites, each rPjth of a Farthing.

Old
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*' Of wliich Table, and of 9 other similar and succeeding

pages, a great number of stereotyped copies should be issued.

*^ The large figures show the Cows that are now, and should

I suggest be put speedily into circulation: the five first of the

new Decimal Monies, should be of Copper, and be inscri!)ed on
one side respectively, One Tlwiisandlh, Two Thvsandtlis, Four
TJiousandllis, One Hundredth, and Tivo Hundredths ; aiul two
others of Silver, inscribed Four Hundredths and One Tenth, re-

spectively*.

" The 5 new small Coins (as only for temporary use) might be

of Iron and very thin, so as almost to e([ual a farthing in diameter,

and have inscribed on one side One JMite, Two JMites, Four
Mites, Ten Mites, and Twenty Mites, respectively ; and around
these latter inscriptions, it would be proper to circumscribe, uAth
one Thousayidih, makes a Fa}'!hing', wit It Two Thousandths, makes
a HaJfpe/i7iy ; with Four Thousnndths, makes a Fenny, luith

One Tenth, makes Twopence-halfpenny ; and with Two Tentlis,

makes Fivepence, respectively; by which means, the vises and
values of these temporary Coins, would be soon understood by

every one, and the above Coins v.oukl suffice, for readily making
up any exact sum required.

^^ As fast as bargains and dealings came to be made in the De-
cimal Money, the Mites (and their column, in accounts) would
be laid aside ; and after a sufficient time, when this came to be

almost wholly the case, in consequence of further issues of the

new Coin, all the present Coin might be called in, and the use

of three troul>lesome columns in accounts, wholly done away

;

and what is of even greater consequence, ewiy price will be ready

without any reduclion, for multiplying by its qua?iti/y of a com-
modity (these also to be decimal) and the result would in no case

need any reduction, advantages that would be incalculable, in a

trading and scientific comnuinity.
" The trouble of such small Coin, and of a Column, of very

trifling amount in most cases, to carry at 25, would, 1 think,

operate favourablv, to induce bargains to be made and prices of

articles to adjust tliemselves, ere long, to the Decimal ?vIoney;

Trustees of Turnpike Roads and Bridges b.aving their ToUsT^Xfri

and mostly paid in Copper, (who seem to have the greatest dif-

ficulties to surmount) might be induced to lower the Tolls under

6d (and odd copper, above it) to the decimal Money, on being al-

lowed by the Quarter Sessions, on production of correct accounts

of their separate Tolls, to ad\'ance the higher Tolls on Carriages,

* " Some may perhaps tliink it ncccssniy, to issue three other new
Coins; viz. for Tuenty-fiie Thousrindtlis, Five Hundrcdtfis, and Seventy-

Jivc Thousandths of a Pouiid^ respectively*

as.
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as much as to counterbalance the loss on the small ones, (on

Horses and foot-passengers, &c.) bv their being made Decimal.
" Canal Tolls, as well as tiie Customs and other Taxes to

Goveiunieiit are many of them charged in small money, not

exactly reducible to ^Ztr/ma/ Money, yet tlicse tolls and duties are

always po/(/, on pretty coyisiderable quantities ; so that the giving

up of the fraction of a farthing in the whole amount ^ on either

side, so as to Receive in Decimal Money, could not be an olject of

material consequence ; indeed, whenever the iNIitcs should exceed

12, one more Thousandth might bepavable, in this and other ca>ies,

which, ill the long-run, would balance tlie errors. I shall be

happy to give any further explanations in my power, before leav-

ing Town, which I hope will be in the end of the week, Mr.
M'Millan now having the Index to my last volume ot Report,

in his press.

" I am, &:c."

III. On the Article, in our last Number, entitled '^ Controversy

concerning Safe- 1amp's." By \V. P. Knight, Esq.

To Mr. TUloch.

Sir, — -I- PERUSED, with a certain degree of surprise, an article

in your excellent Magazine, entitled " Controversy concerning

8afe-lamps," which you introduce by expressing an opinion

that "you hid conceived that the discoveries of Sir H. Davy
and Mr, George Stevenson were made indejjendent of each

other.'* I do not think the question of dates so near to each

other of any importance; and I am still inclined to think that

Mr. Stevenson began, without knowing what Sir H. Davy was
doing, though he probably did hear that he was engaged in the

inquiry.

When I first saw the account of Mr. G. Steven^^^n's lamp in the

Philosophical Magazine, I had an idea that it was a lauij; which
might burn satl'lv in explosive atmospheres: but havinii; seen the

lamp during a join-iicy that I made in the north of England
this summer, I was obliged to give up this opinion ; and since

I have read Mr. R. W. Brandling's letter, I am convinced that

Mr. Stevenson never made any discovery, and that there is not

the slightest analogy between what he attempted and that which
Sir H. Davy discovered and carried into execution.

It is said " th.it Mr. G. Stevenson had conceived an idea that

hydrogen gas might be admitted into a lamp so as to be gra-

dually consumed." If any thing be meant by tiiis idea, it must
bo—that explosive mixtures admitted into a Irtntein in small

B 4 quantities
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quantities at a time, will not explode, but be gradually consumed
by combustion—which is utterly false. Whatever (juantity of

explosive gas is admitted to the contact of flame, it will explode,

that is, it will burn at once, and not be gradually consumed ;

and in the wire-gauze safe-lamp the whole cylinder is filled with

flame.

But on this erroneous idea Mr. G. Stevenson, it is said, en-

deavoured to construct a safe-lamp : First, bv admitting air by
one tube, then by three tubes (which Mr. R. Brandling calls ca-

pillary, though no dimensions are stated), and last of all, by a row
of small holes on the outside of a copper lamp covered with a cy-

linder of glass. This last is the only lamp which has been shown
in public. It is on this, therefore, that I shall make my obser-

vations. The holes in that which I saw were at least the l-12th

of an inch in diameter below, and more than the I -6th of an

inch in diameter above, and therefore would readily communi-
cate explosion : the glass cylinder was loose, and there was no-
thing to prevent the communication of explosion through it.

I never heard that this lamp was exposed to any other proof

than that of sending pure fire-damp into it, which would extin-

guish tlie candle in a comm.on lantern; or of being placed in

the upper part of a board, where the pure fire-damp immediately

extinguished it. It is certain that if an explosive mixture ever

began to burn in this apparatus, it must communicate explosion

to the outward atmos])here. I shall now say something of Sir

H. Davy's principles, which were made known to scientific men,
and pretty generally communicated, whilst Mr. G. Stevenson's

were in embryo, or confined to the Killingworth Colliery.

Sir H. Davy's first idea of a safe-lamp was founded on a dis-

covery which he made—that a verv small admixture of azote

prevented the explosion of detonating mixtures of fire-damp*.

Hence he made a light burn in a close lamp supplied with a
limited quantity of air; and when this air was further deteriorated

by an admixture of fire-damp the light was extinguished. This
lamp, though the principle of it wasstrictlv philosophical, could

not have been very useful, for it must have been extinguished

by a very slight admixture of fire-damp in air.

I must, however, vindicate this first principle of Sir H. Davy
against an enlightened and liberal advocate of his cause, the Rev.
John Hodgson, who says that Mr. John Murray thought of a
diminished atmosphere: whereas, as far as I can learn from
the i^erusal of his modest and luminous little treatise, he only

anticipated his namesake (Dr.jMurray) and Mr. R. W. Brandling
in the idea of a tube for bringing the air from a distance.

* See Ph'L Mag. for Dec. 1815.

The
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The great principle of security that Sir H. Davy discovered, is,

that certain cooHng surfaces used for transmitting gas de'troy

the power of communicating explosion. To this no other per-

son can lay claim: audit required great sagacitv, and multiplied

and varied experiments, to trace this principle from its opera-

tion in long metallic tubes and canals, to that in a tissue per-

meable to light and air, and impermeable to flame.

Capillary tubes or narrow canals, as Sir H. Davy has shown,
are not safe as such. He has demonstrated that their power of
preventing the pas.-age of explosion depends upon their number:
nor are numerous small apertures safe, unless they exist in a
whole surface. The explosion of hydrogen, it is weW known, will

pass through an aperture of l-70tii of an inch in diameter, or

through a glass tube l--40th of an inch diameter and six inches
long.

Mr. R. W. BrandHng is of opinion that wire-gauze is onlv the
extremities of capillarv tubes:—this opinion is too ridiculous to
merit serious notice. It is singular that Mr. R. W. Brandling
has not discovered the principle of the wire-gauze safe -lamp ia

the common wire firescreen. According to such analogical

reasoning, the steam-engine would be only the prolongation of
a teakettle, and the air-pump an improvement of the wet leather

used by children for raising smooth stones.

I know from very good authority that Mr. R, W. Brandling
was present when a vote of thanks was unanimously passed to
Sir H. Davy by the coal trade, for his brilliant discovery of the
wire-gauze safe-lamp: nor did he set up any claims for Mr.
Stevenson till some months after, when a present of plate was
in contemplation:—and it should be published for the honour of
the coal owners, that on this occasion his was the only disputant
voice.

Mr. R. W. Brandling is himself tlie constructor of a rival
lamp, and on such an occasion he cannot be regarded as a very
unprejudiced advocate, or even witness ; and, except to those
who are very ignorant of the most common principles of che-
mistry, there can be no question of analogy between the at-
tempts of Mr. Stevenson, as they have been justly called bv the
committee of the coal trade (however laudablej, and the scientific

discoveries of Sir H. Davy.

Mr. G. Stevenson may (as Mr. Hodgson says in his candid
and gentleman-like conmiunications) be a very modest and in-
genious man. As an engine-wright I dare say he is superior to
most who exercise that occupation; and Mr. R. W. Brandling
can only do harm to a useful and industrious meclianic, by per-
suading him to set up as a philosophical discoverer.

It cannot seem extraordinary to any one who has considered

the
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the late progress of chenncal philosophy, that the cHseovercr of
tiie huvs of electrical decomposition ; of the coinpoiition of the
alkalies, earths and acids, suj)posed to he simple; of the inde-

pendence of the suj)porters of conil>ustion; should have developed

a new chemical principle with respect to flame : or that he
should have accomplished an ohject on which lie was employed
with great zeal and unwearied industry for some months.

'I'hough I have taken great ])leasure in chemical incpiiries, I am
not known as a publisher; nor should I have volunteered any ob-

servations on this occasion, had I not been deeply penetrated by
the greatness of the benefits conferred on humanity bv the in-

vention of the wire-gauze safe-lamp, during an examination that

I made of some of the mines in the neighbourhood of Newcastle.

1 saw some hundreds of the lamps in the hands of the miners,

"who spoke of them with a mixture of gratitude and affection

under the name of Dcwies. I should feel unworthv of perusing

works of philosophy, if I did not find my heart glow at such a

sight, and if I did not feel some indigru^tion when I hear the

merits of such a benefactor to society de])reciated.

Our great English chemical philosopher by his various bril-

liant discoveries laid long ago the foundation for an unperishable

fame ; and if his discovery of the chemical agencies of electricity

be regarded as the solid base of the column of his scientific glory,

the discoveries which terminated in the safe-lamp may be re-

garded as its Corinthian cajHtal, etpially beautiful and useful;

and this column will stand " untouched by time," when the

rubbish and dirt which envy and jealousy heap around it shall

decay and disappear:—and even should this generation neglect

it, posterity will not fail to crown it with civic garlands, in which

the eveigreen oak and laurel are blended, emblems of a triumph

of genius and labour over one of the most destructive agents with

which humanity had ever to contend.

I am, sir.

Your obedient humble servant,

Chelsea, Dec. 16, 1816. Wm. PoWELL KniGHT.

IV. Oil Vision: in Answer lo Mr. 'Paibr. i?;/ i'l/r. Andrew
Horn.

To Mr. Tilloch.

Sir, — W HETHER the ignorance and inconsistency manifested

by Mr. Pater, in your number for November, be real or assumed,

is of little importance. One thing is certain, that "good humour"
never can atone for these blemishes in any writer. I hazard the

assertion, that there is not one among the numerous readers of

the
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the Philosophical Magazine, except Mr. P., that would confound
*' viy idea" of the manner in which virion is acconiplished, with

that of " /li'i Jrie7id," who seems to have understood nearly as

much of o/)/2("i as himself. Much as it may surprise Mr. P., I can

assure him, that ?ny theory is verily built upon his " old opinion,

that lighi acts upon the opiic nerve, and excites sensatibn"—
tkere, and not upon the retina.

In my former communication (No. 220,]). 1 17), I merely stated

the principle of my theory, and introduced an experiment which
I had made in support of that principle. Should any ,!;!;entienian

scieutifcally answer my arguments, and invalidate the ex))eri-

ments adduced in the pamphlet, where the theory i'^ fullv deve-

loped, I should at once renounce it as an untenable hvpotheais ; but

till then I am warranted in retaining an opinion sanctioned by high

philosophical authority, that "^ the phaenomena are more philoso-

phically explained by this theory than any hitherto proposed."

In the whole circle of science, no theory has obtained more
admiration than that of light and colours, as established by New-
ton upon his experiments with tlie prism. But it certainly owes
more to the mathematical genius of its author than to th.e truth

of its physical principles. He assumes it as a fa>t principle,

supported by mathematical calculation, that the prismatic sppc-

trurn is an image of the sun ; and then ])roceeds, with the same
rigid adherence to mathematical demonstration, to show, tiiat

the prism decomposes the rays tltat enter the foramen in the win-
dow-shutter, so as to produce a speclritm whose length is about
five times its breadth, and composed of seven colours. This
altogether is taken as a demonstration that light is c(miposed
of so many different kinds of rays, that differ in refrangibility in

the same order in which they stand to the refringent angle of the

prism. In the formation of the spectrum we are to su))pose an
infinite number of circles, composed of rays differently refran-

gible, and projected a little beyond each otlier, so that the as-

semblage of circles forms an oblong iniage, the exticmities only
of which are circular.

But the principle is fallacious, that supposes the prismatic spec-

trum to be an image of the sun^ when it is evidently an image of
the hole in the window-shutter, with its polarized ligh.t. As for

the lengthening of the spectrum, there is no proof that the rays

are decomposed and separated by the prism. The fact is, that

the prism modifies the direction of the rays coming from the
aperture, which otherwise would be dispersed; so that, so far is

the prism from decomposing the rays, it collects and transmits
them in such directions as to mix and compound them in tho
spectrum. Having made these rennirks, I shall now endeavour
to demonstrate how the colours in the prismatic s])ectrum are

produced.
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produced. Let a c (Plate I. fig. 9.) represent an aperture in the

window-shutter of a darkened room, through wiiich wo, a beam
oi solar light, is transmitted ; and dej^, a prism placed behind

the aperture ac. Now the ray ac is not attracted, but repelled

at the lower edge of the hole, towards the higher angle of the

prism (/ ; in Hke manner, the ray n a is refracted from the upper

edge of the aperture towards e, the refi ingcnt angle of the prism,

and becomes incident at r". It is evident that these two rays

are most refracted, and have the greatest polarity of all the rays

that compose the beam of light ; and therefore, as the angle of

refraction is in each nearly equal, both rays will be red. The in-

termediate rays, incident upon d e, will give a succession of co-

lour according to their refraction or polarity ; the ray next to r'

will be blue L', that next to b' will he yellow y. The same order

will follow with relation to the red ray at the refringent angle
;

the ray h", that falls next to r", is hhie; and that next to I" is y',

or yellow. All these rays, r' h' y\ y" h" r'', pass through the

planes of the prism with a refraction corresponding to ihe angles

of their incidence ; and, agreeably to a well-known law of optics,

the angle of their emergence, at the opposite surface, ce, of the

prism, is respectively as the angle of their incidence. Hence, on
examining, the spectrum r' is incident at V, h' at B, and y' at Y ',

the ray r" falling with somewhat more obliquity upon the plane

de than the ray r\ a portion of it is reflected in the direction j^,

—while the other passes through the opposite plane, and is inci-

dent at R. Now it is evident that the red which the spectrum

here exhibits, is produced by the ray ar'' that comes from the

upper edge of the aperture ; the oravge, which appears next

the red, at O, is a composition of the rays r" and y' ; the yellow,

which is exhibited at Y, is produced by the mixture of the rays

y' and y" ; the green, at G, is composed of the ra)s b' and y"

;

the blue, which is exhibited at B, is produced by the ray b' ; tlie

indigo, at I, is a mixture of the rays ?•', b", b" ; and the violet, at

V, is produced by the rays r' and b". There is also in the centre

of the solar beam, when the a})erture in the window is not too

small, a colourless or direct ray, which cannot enter the spectrum,

it is always lost in taking the straight direction, m.

This theory of the prismatic spectrum also scientifically ex-

plains why it is an inverted image ; and, on the legitimate prin-

ciples of optics, accounts for the diversity of the spaces which

the different colours occupy in it, which cannot be done upon

the received hypothesis. Newton sup[)oses the rays to cross

before, instead of nfter, they enter the aperture through which

they are transmitted. The heating power, and various che-

mical effects produced by the prismatic light, may be resolved

into three causes :—the difference of polarity in the rays, the

diflference
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difference of their velocity in the planes which they traverse,

and the diversity in the mixture of the rays forming the spec-
trum.

I am^ sir.

Your very obedient servant,

Wycombe, Dec. 10. 1816. ANDREW HoR>f.

V. On Mr. George Stevenson's Pretensions to the Discovery

of the Safe- lamp. By A Correspondent,

To Mr. Tdloch.

Sir, — X PRESUME, when you say in the last ""number of the
Philosophical Magazine that you had conceived that Mr. George
Stevenson's and Sir H. Davy's discoveries were made indepen-
dent of each other, that you must allude to Sir H, Davy's first

lamp, with apertures in the bottom and top ; for I cannot sup-
pose that you can mean to establish an analogy between Sir H.
Davy's wire-gauze safe-lamp, and any thing that Mr. G. Steven-
son has attempted.

The only date of Mr. G. Stevenson's that can be considered as

of any value, is that of Nov. 24, which is more than a fortnight
after Sir 11. Davy's first paper, and a week after his second paper
had been read to the Royal Society, and twenty davs after Sir
H. Davy's discovery had been made known to the coal-trade
and a month after it had been stated publicly to the Chemical
Society of London, " that if a lamp was supplied with air through
small apertures only, below, explosive atmosphere would extin-
guish the flame," and '' that ex])losive atmospheres could not
transmit the explosion through small tubes."

Mr. G. Stevenson says, that he only profited in the practice
of his lamp by the publications of scientific men ; and it is pretty
evident, from the circumstances of dates, that he profited by what
Sir n. Davy had published, though certainly the profit was very
small.

Mr. G. Stevenson is said to have embraced the idea of ad-
mitting hydrogen in small quantities, so as to consume it by com-
bustiot}, and this in a close vessel. Nothing can be more ab-
surd than the idea. He attempted this with a tube and a slider

as late as Nov. 17, long after Sir H.Davy had shown and pub-
lished that capillary tubes, of a certain diameter and in certain
numbers, were safe, and that a lamp supplied with air tIuou<rh
small apertures in the bottom was safe.

Mr. G. Stevenson's friends at first were very aiLxious to show
that his lamp was not stolen from Sir H. Davy's. When, on
Nov. 3J Dr.Grey and the Rev. J. Hodgson .'^pokc of Sir H. Davy's

discoveries.
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discoveries, Mr, Lambert of Killingworth Colliery said that Mr«
Stevenson had made a safe-lamp : but it is evident from his own
confession, that this was the lamp with a single tube and a slider,

upon a principle which had been recommended by John Murray,

esq.

But, sir, vvliat can be more vague than the certificate ? Trials

are said to have been made, but not how. Hydrogen is talked

of, explosive mixtvues of which will pass through tubes much too

fine to sup|)ly air to a light, unless there were scores of them.

Mr. W. Brandling himself, the inventor of a safe-lamp, is the

advocate for Mr. G. Stevenson. If Mr.W, Brandling knew, Nov,

24th, that Mr. G. Stevenson had discovered a safe-lamp, why did

be himself, in December, bring forward a lamp with a bellows and

a tube at the bottom ? And why did he not oppose the vote of

thanks at which he was present, March 4th, when it was unani-

mously agreed that the united thanks and approbation of all pre--

sent should be given, for the great and important discovery of a
.safetv-lamp for exploring mines charged with inflammable gas,

and when they expressed their admiration of the talents and ac-

quirements which had achieved so momentous and important a

discovery ?

These, sir, are convincing facts. It is evident that even now
neither ^Ir. W. Brandling nor Mr. G. Stevenson has any scicH-

tific ideas on the subject of safe-lamps. If they nere so well in-

formed on the subject of flame, why did they not invent the wire-

pauze safe-lamu. which Sir H. Davy himself did not discover til!

two months after his researches were begun, and which was at-

tained by the natural course of analogy, guided and confirmed by

experiment and improved observation ?

Because an ingenious and illiterate mechanic conceives that

a light will burn from hvdrogen without atmospherical air, and

tries by a tube with a slider to verify this happy idea—therefore

the inventor of a lamp composed of a tissue permeable to light

and air, and imj)ermeable to flame, (by which the fire-damp itself

is consumed and made to give light, and which is daily giving

seciiritv to hundreds of miners,) is entitled to no praise from the

coal owners, but is to be calumniated by a man who is constantly

profiting by his labours ! !

If the wire-gauze safe-lamp had failed, who would have borne

the blame ? Mr, G. Stevenson or Mr. W. Brandling ? or any of

those persons so anxious at first to prove it of no value, and then

so desirous of proving that it was no discovery? Noj the real

inventor and the first victims would Vfuve l>een those enlightened

gentlemen who trusted their lives to the resources of science,

and made the first experiments in mines with it j the Rev. John

Hodgson, Mr. Buddie, Mr. Murray, -Mr, Peele. Now that it is

in
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in the hands of hundreds, it has ceased to be a wonder to Mr.

G. Stevenson, who, it is well known, when he first saw it, said

that it could not possit)ly succeed.

I am, sir,

Your obedient humble servant,

london, Dec. ^0, 131(3. PhiLALETHES.

VI. Remarks on ]\lr. Laplace's Table of the Depression of
Alercunj in the Tubes of Barometers'^.

To Mr. Tilloch.

Sir,— JVl R . Laplace speaks in this paper of iiaving " discovered"

and " reduced to the fundamental principle of chemical al'.inities"

tlie theory of capillary action : at least there can be no doubt

that his expressions are meant to be understood as relating en-

tirely to his own investigations. I must confess that I have

never thought his reasoning on the corpuscular powers of matter

sufficiently demonstrative: but it is only at this moment that

I have been able fully to satisfy myself, by a different train of

arguments, with respect to the true foundation of the laws of

capillary action.

It has been shown by an anonymous writer in Nicholson's

Journal for September 1S07, that the superficial strata of co-

hesive bodies, of a thickness less than the distance to which the

cohesive force extends, must be less dense, and less coherent

with the strata beneath them, than other parts of the body.

Hence it may be inferred that a small portion of a licjuid, in the

middle of such a stratum, will be less strongly pressed above and
below than a similar j)ortion of the internal part of the lit|uid,

while the lateral pressure is undiminished, the particles in the

direction of the surface on each side exerting their full cohesive

power. This inequality must necessarily occasion a tendency

in the stratum to acquire a greater thickness and a less length,

or in other words a contractile force, which will be the same in

every part of the surface, and which will sufTicientlv explain all

t!ie phenomena of capillary action.

Mr. Laplace has indeed denied the existence of such a ten-

sion : but there is some reason to apprehend that he may have
been since disposed to retract this ojiinion ; as he most assuredly

would disclaim the |)referqnce which he has given to the slovenly

method in which his table is computed, if he should ever have
an opportunity of comparing the accuracy of its result*^ with the

detaih of the sanve calculation by means of the series published

* SeePiiil. Mag. for Febriiurv ]8l0'.

in



32 Some Account of the IVhite Mountains

ill this country, especially if a few more of its coefficients were
calculated ; the convergency of the quantities concerned affording

an infallible test of the greatest possible amount of error*

I am, sir,

Your very obedient sei-vant,

London, 4 Jan. 1817, E. F. G. H.

VII. Some Accoiint of the White Mountains of New Hamp-
shire. By Jacob Bigelow, M.D. Lecturer on Materia
Medica and Botany, and Rumford Professor in Harvard
University *.

JL HE terms mountain and hill are words altogether relative in

their signification, and are variously used in different parts of the

world, according to the experience and conceptions of those who
apply them. In this. ^country, elevations which are known only

as hills, would in Great Britain assume the character of moun-
tains ; while on the other hand, our higliest summits dwindle to

an inferior size, when contrasted with the peaks and ridges of

Switzerland, of Tibet, and Peru. The face of the country in

many parts of the United States is uneven, rugged, and preci])i-

tous ; its chains of highlands occasionally shoot up into emi-

nences, which are conspicuous at a great distance, and which
are long and difficult of ascent. But the highest of these eleva-

tions has no claim to be considered a mountain even of secon-

dary size, when compared with others which may be found in

every quarter of the globe. The surface of the lake of Lausa-

nice, in France, is higher than any mountain in the United

States ; and the cjty of Riobamba in Peru is built at an eleva-

tion more than twice as great f.
It is not, however, for their great elevation alone, that moun-

tains become interesting to the naturalist and traveller. Those
of minor or secondary size are equally objects of curiosity, and
often furnish to the explorer more satisfactory results. The me-
diocrity of their height renders them of course more accessible,

and more susceptible of investigation in all their parts. Being
short of the limits of perpetual snow, they are covered with vege-

tables, wherever the earth on them is sufficiently deep. The pro-

spect from such mountains, as Baron Humboldt has observed, is

far more interesting than that from extreme elevations, where

the scenery of the adjacent country is lost and confounded by the

remoteness of its situation.

* From the New-England Journal of Medicine and Surgery for October

J816.

t Jameson's Mineralogy, vol. iii.

In
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In the United States, exclusive, or possibly inclusive, of Loui-

siana, the highest point or ridge of land is undoubtedly that of the

White mountains in New Hampshire. From the earliest settle-

ment of the country these mountains have attracted the notice d
the inhabitants, and of mariners along the coast, by the distance

at which they are visi])le, and the whiteness of their appearance

during three quarters of the year. They were for a long time

the subject of fabulous representations ; the Indians had a super-

stitious dread of them ; and travellers wlio occasionally ascended

their summits, returned with exaggerated reports of the difficulty

and distance, as well as of the strange productions found on the

more elevated parts of their surface.

The earliest account of an ascent of the White mountains is

given in Gov. Winthrop's .Journal, and appears to have taken

place in the year 1642. This account is somev/hat curious, if not

otherwise, at least for its antiquity *.

* " One Darby lield, an Irishman, living about Piscat, beinj; accompa-
nied with two Indians, went to tlie top of the White Hill. He made his

journey in eighteen days. His relation at his return was, that it was about
160 miles fVom Saco : that ar'ter torty miles travel, he did for the most part

ascend ; and within twelve miles of the top was neither tree nor grass, but

low savins, which tliey went upon the tup of sometimes, but a continual

ascont upon rocks, on a ridge between two valleys filled witii snow, out of
which came two branches of the Saco liver, which mot at the foot of the

hill, wiiere was an Indian town of some 200 people. Some of them accom-
panied him witiiin fight miles of tiie top, but durst go no further, telling

Jiim that no Indian ever dared to go higher, and that he would die if he
went. So they staid there till his return; and hk two Indians took courage
by his example, and went with him. 'I'liey went divers times through the

thick clouds for a good space, and within four miles of the top they hail

Jio clouds, but veiy cold. Uy the va ay among the rocks there were two
jwads; one a blackish water, and the other reddish. The top of all was
plain, about sixty feet square. On the north side was such a precipice as

they could sciuxely discern the bottom. Tliey hail neither cloud nor wind
on the top, and moderate heat. Afl the country aljout hitn seemed a level,

except here and there a hill rising abo\e the rest, and far benealh theni.

He saw to the nortii a great water v\hich he judged to be 100 miles broad,

but could see no land beyond it. Ihe sea by .^aco seemed as if it had been
within twenty miles. He saw also a sea to the eastward, which he jud>;rd

to be the (iulf of Canada : he saw some great waters in parts to the west-
ward, vvhi( li he judged to be the great lake Canada river comes out or'.

He found there umch Muscovy glass: they could rive out pieces forty feet

long, and seven or tight broad. When he tame back to the Indians, lie

found them drying themselves by tlie (ire, /'or they had had a great tempest
of wind and rain. About a mcmth after, he went again with five <jr six of his

company ; then they had some wind on the tup, and some clouds above them
which hid the sun. They brought some stones which they supposed had been
diamonds, but they were most crystal."

—

Wird/iroji's Jtiuritul, p. 247.

The relation ot Darby litld may be consideied as in the main correct,

after making reasonable deductions for the distance, the length of the Mus-
covy glass, and the quantity qf water in view, which it may be suspected
has not been seen Ity any visitor since his time.

Vol.49.No.225. Jon. 1817. C Within
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Within the last forty years the V/hite mountains have heen

repeatedly ascended by different exploring parties, and several

accounts of their productions and phenomena have been pub-

lished. The object of this paper is to detail such observations as

were made by a parly from Boston, who visited them in the be-

ginning of July of the last summer.
These mountains are situated in lat. about 44°15'N. and

long. 71' 20' VV. from Greenwich. They are distant about 150

miles from Boston. Their Indian name, according to Dr. Belk-

nap, was Agiocochook.

Our approach to them was made from the north-west, com-
mencing at the town of Lancaster, a village situated on the Con-
necticut river, 25 miles from their base. From this town a road

lias been cut, passing through a gap of the mountains to Port-

land, and constituting the principal outlet of the Coos country.

This road takes the com se of the Israel's river, a branch of the

Connecticut, passing between the Pliny mountains on the lelt,

and the Pondicherry mountain on the right. The village of Lan-

caster is situated in a vallev, surrounded in several directions by

very elevated ridges of land. A number of the sunimits in sight

of this place could not be estimated at less than 3,000 feet in

height, judging from the experience \vc had acquired of several

hills of known altitude on the road, and the accounts given by the

inhabitants of the time necessary for their ascent and descent.

The road from Lancaster passes through Jefferson (formerly

Dartmouth), Bretton woods arid Nash and Sawyer's location, to

the Notch of the mountains. This road in its course runs over

the foot of the Pondicherry mountain. It lies for most of the

wav through thick woods, but rarclv enlivened with the appear-

ance of cultivation. At Playstead's house, thirteen miles from

their base, we had a fair view of the White Hills. They pre-

sented the appearance of a continued waving range of summits,

of which it was difficult to select the highest. At Rosebrooks,

4| miles from the Notch, the view of them was very distinct and

satisfactory. We could now clearly discern the character of the

summits, hve or six of which were entirely bald, and presented

the appearance of a gray and ragged mass of stones towering

above the woods, with which the sides and base were clothed.

In several places we observed a broad continued stripe descend-

ing the mountain, and h.aving the appearance of a regular road

cut through the trees and rpcks, from near the base to the sum-
mit of the mountain. On examining these with a telescope,

they were found to be channels of streams ; and in several, the

water could be seen dashing down the rocks.

Between Rosebrooks and the Notch is a plain, or rather a

swamp, the waters of which pass off in different directions, partly
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to the Ammunoosuck, a branch of the Connecticut, and partly

by an opposite course to the Saco. After crossing several brooks

runniucr towards the former, we came to another stream, tlie

water of which was so shiggish that it required some time to

become satisfied that it was actually flowing in the opposite di-

rection. This stream has its origin in a pond of one or two
acres, situated near the road, and having no other inlet or out-

let. This pond appears to be the principal source of the Saco
river.

The waters of this stream l)eing collected from several sources

proceed directly toward the side of the mountain. At the point

where to all aj)pearance they nuist be intercepted in their course,

there occurs one of the most extraordinary features of the place,

well known by the name of the Notch. The vv'hole mountain,

which otherwise forms a continued range, is here cloven down
quite to its base, affording a free opening to the waters of the

Saco, which pass off with a gradual descent tov.-ard the sea.

This gap is so narrow that space has uith difficulty been ob-
tained for the road, which follows the course of the Saco through

the Notch eastward. In one place the river disappears, being

lost in the caves and crevices of the rocks, and under the shelves

of the adjoining precipice, at length reappearing at the distance

of some rods below. The Notch gradually widens into a long

narrow valley, in the lower part of which is situated the town of

Bartlett.

There is no part of the mountain more calculated to excite

interest and wonder than the scenery of this natural gap. The
crags and precipices on both sides rise at an angle of great

steepness, forming a sup|)ort or basement for the lofty and irre-

gular ridges above. One of the most ))icturesque objects in our

view was a cliff presenting a perpendicular fnce of great height,

and crowned at its inaccessil)le sMmmit with a profusion of

flowering shrubs*. For many miles below the commencement
of the Notch the eye meets on both sides a succession of steep

and precipitous mountains, rising to the height of some thou-

sands of feet, and utterly inaccessible from the valley below.

The sides of these mountains con-^ist in some parts of bald rock,

streaked or variegated by the trickling of water, in others they

are covered with trees and shrubs. The occasional torrents

formed by the freshets in the spring have in many places swept
away the stones and trees from their course, for a great distance,

and left the vestiges of their way in a wide patli or gnlly over

palied rocks.

* Rhodoru Canadcnsia, in full tlowtr Jutiu COdi.

C2 In,
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In some instances the fire had run over the sides of the moun-
tain, destroying: tlie vegetation and leaving the dead trunks of

the trees standing !iii.c stu!)ble in a field, and presenting a sin-

gular appearance of 'lesolation for some miles in extent. Several

brooks, the tributaries of the Saco, fall down the abrupt decli-

vities, forming a succesjsion of beautiful cascades in sight of the

road. We were told that the wind sweeps through the Notch
at times with great violence. The lightning is said to strike

frequently in the mountains from the cleKids about their sides,

and the sound of the thunder in this place is represented as uu'-

usually loud and severe. The report of a musket discharged in

tlie Notcli was f>)llowcd by a long echo, reverberated for some
time from both sides of the momitain.

The Wlnte Hills have been ascended by various routes, from

the irdifferent sides. The course which is usually considered as

attended with the least difficulties, is that which commences at

the plain of Pigwacket, at present the town of Conway, and fol-

lows the course of Ellis river, a northern branch of the Saco,

having its origin high in the mountain.

The place of leaving the road, to follow the track of this stream,

is in the town of Adams, about twenty miles from the summit of

the highest part of the mountain. Of this distance seven or

eight miles may be rode over on horseback, the rest must be

performed on foot. After leaving the borders of cultivation, our

course lay through thick woods, on a level or with a gentle

ascent, not nuith encumbered with an under growth of bushes,

for six miles. The walking was tolerably good, except the cir-

cumstance of being obliged once or twice to ford the streams.

Our encampment for the night was made at the mouth of New
river, a principal branch of the Ellis. This river takes its name
from the recencv of its origin, which happened in October 1775.

At this time, during a great flood that took place in consequence

of heavy rains, a large body of waters, which had foraierly de-

scended by other channels, found their way over the eastern brink

of the mountains, and fell down toward the Ellis, carrying the

rocks and trees before them in their course, and iiumdating the

adjacent countrv. By this freshet the banks of the Saco were

overflowed, cattle were drowned, and fields of corn were swept

away and destroyed. Since that period, the New river has re-

mained a constant stream, and at the place where it descends

the last precipice, forms a splendid cascade of 100 feet in height.

From this encampment, which was seven miles from the top

of the mountain, we proceeded the next day (July 2) two or

three miles by the side of EUis river, on a gradual ascent, occa-

sionally encumbered by the trunks of fallen trees. We now left

the
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the Ellis for one of its principal branches called Cntler's river,

leading directly towards the principal summit. After climbing

bv the side of this stream for a considerable distance, the trees

of the forest around us began to diminish in heiglit, and we found

ourselves at the second zone or region of the mountain. This

region is entirely covered with a thick low growth of evergreens,

principally the black spruce and silver fir, which rise to about

the height of a man's head, and put or.t numerous, strong, ho-

rizontal l)ranches, u'hich are closely interwoven with each other,

and surroimd the mountain with a formidable hedge, a quarter

of a mile in thickness. This zone of evergreens has always con-

stituted one of the most serious difficidties in the ascent of the

White Hills. The passage through them is now much facilitated

by a path cut by the direction of Colonel Gibbs, who ascended

the mountain some years since.

On emerging from this thicket, the barometer stood at 25,93,

giving our elevation above the sea at 4,443 feet. We were now
above all woods, and at tlie foot of what is called the bald part

of the mountain. It rose before us v/iih a steepness surpassing

that of any ground we liad passed, and presented to view a huge,

dreary, irregular pile of dark naked rocks.

We crossed a plain or gentle slope, of a quarter of a mile, and
began to climb upon the side. There was iiere a continued and

laborious ascent of half a mile, which nmst be performed by cau-

tiously stepping from one rock to anotlier, us thev present them-
selves like irregular stairs, winding on the broken surface of the

mountain. In the interstices of these rocks were occasional

])atches of dwarhsh fir and spruce, and beautiful tufts of small

alpine shrubs, then in full flower.

Having surmounted this height, we found ourselves on a se-

cond plain. This, like the first, was covered with withered grass

and a few tufts of flowers. Its continuity is interrupted by se-

veral declivities, one of which we descended to our left, to reach

a brook that crosses it here from the rocks above. There re-

mained now to be ascended only tlie principal peak; the one

designated in Winthrop's .Journal by the name of tlie sitiiar-louf,

and in Belknap's New Hampshire by the name of Mount Wash-
ington. This we accomplished in half an hour, by climbing

the ridge to the north of it, and walking on this ridge to the

summit.
If the traveller could be transported at once to the top of tins

mountain, from tlie coiintrv below, he would no doubt be asto-

nisiied and delighted at tlie magnitude of his elevation, at the

extent and variety of the surrounding scenery, and above all, by

the huge and desolate pile of rocks, extending to a great distance

C;}
^ '

in
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ill even' direction beneuth him, and appearing to insulate him
from the rest of the world. But the lengtli and fatigue of the

approach, the time occupied in tlic ascent, the gradual niannej'

in which the prospect has been unfolding itself, are circumstances

which leave less novelty to be enjoyed at the summit, than at

first viev,- of the subject would be expected.

The day of our visit wa'^ uuconnnonly hue
;
yet the atm.osphere

was hazv, and our view of remote objects was very indistinct.

Tlie Moosehillock, one of the highest mountains of New Hamp-
shire, situated in Coventry, near the Connecticut, was visible on

the south. The Kyarsarge, Double-headed Mountains, and se-

veral others, were in full view at the east. The country around,

in almost every direction, is uneven and mountainous. Its ap-

pearance is described by Josselyn, in his " Rarities of New En-
gland," published in 1672, who says that the country beyond

the mountains to the northward " is daunting terrible, being full

of rocky hills, as thick as mole-hills in a meadow, and clothed

with infinite thick woods*."
Our anticipations were not realised, in regard to several pliae-

nomena we had been taught to expect at the summit. The state

of the air was mild and temperate; so that the over coats vrlnch

we carried up in exj)ectation of extreme cold, were left at the

foot of the last ascent. The thermometer stood at 57 Fahr. ou

the summit at twelve o'clock, and on the same day at Conway,
twentv-live miles distant on the plain below, it was at 80. The
snow lav in patches of an acre in extent upon the sides, but ap-

peared to be rapidly dissolving. We were not conscious of any

material alteration in the density of the atmosphere, as neither

sound nor respiration was perceptibly impeded. Instead of an

absence from these barren regior.s, of animai and vegetable life,

we found a multitude of insects buzzing around tlic highest rocks,

every stone was covered with lichens, and some plants were in

flower in the crevices within a fevv feet of the summit.

The ascent from our encampment at the mouth of New river,

including stops, had employed us six hours and a half. The
descent from the summit to the same place occupied about five

* Mc?sis. J.W.:u)(lF.B<)ott,«!io have visited the mountain since, and found
the attnosf.'herc very cloar on the suniuiit atiiaif past 7 A.M. have favuiircd

me with the following hcarintrs of objects in siijlit. Tiie sea, supposed near

Portland, S. K. by K.— Liike Winipitscogee, S.S.W.—A ionfi iiiil, having ai«

eminence at each extremity, said by the i^i'.ide to be the hi;^liest in Vermont,
W. by S. a little S.— Sebaj^o Lake, S.E. 2 E. MaclNJillan's Inn, Conwiiy,

S. by E. I E.—The second highest summit of tlie White Hills, N.N E. by E.

This summit is separated froiii the one called Mount Washington by a gulf

opening eustwardly. It is very lofty, falling but little below a horizontal

line obtained l)y a level on the former place.

hours*
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hours. We left on the mountain our names and the date, in-

closed in a bottle, and cemented to the highest rock*.

Height of the White Movntuins.

The great distance at which these mountains are visible, and

the apnarent length of their ascent, have led to estimates of their

height considerably exceeding the probable truth. The Rev.

Dr. Cutler, who twice visited them, and took barometrical ob-

servations, computes the height in round numbers at 10,000

feet above the level of the sea. Dr. Belknap, in his History of

New Hampshire, is persuaded that this computation is too mo-
derate, and that subsequent calculations will make the height

even greater. Mr. Bowditch has published in the Transactions

of the American Academy a logarithmic calculation, founded

on the barometer as observed by Dr. Cutler and Professor Peck,

in 1S04, which gives them an elevation of 7,055.

Capt. Partridge, an engineer in the United States' service,

visited the mountains some vears since, and took barometrical

observations on several of the principal peaks. His observations,

now in possession of Professor Farrar at the university, give to

the highest summit an elevation of only 6,103 feet.

A mountain barometer, of Englefield's construction, carried

by iVIr.Grav of our partv, stood on the summit at noon at 24,23;

the accompanying thermometer being at 57. At the same day,

at Cambridge, the barometer stood at 29,95, and the thermo-

meter at 76. This difference of the barometer, after making

the necessary corrections for temperature, and variation in the

surface of the cistern, would give, according to Sir H.C. Engle-

field's formula, a dirfereuce of 6,230 feet in the altitude of the

two places. A logarithmic calculation was made, from the same

data, bv Professor Farrar, which resulted in a difference of 6, 194

feet. This number being added to thirty-one feet, the height

of Cambridge above the sea, will give 6,225 feet, which may be

assumed as the probable height of the White Hills above the

waters of the ocean.

la favour of the correctness of the observations on which this

* Parce, viator,

cui fiiliuinu parccnt.

—

Hoc rra;;ilo inonuiDentuiu

Lcnuiel Sliuw,

Nathaniel Tucker,
Jacob Ri<ielovv,

Fiaiicisciis C. Gray,
Frallci^cus Boutt,

Bostonienses;

Die Julii 2clo, A.l). 181G,

Monte Aiiiococliook superato,

Inc rcliqucTunt.

computation
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com}Aitation is founded, it may be observed, that the barometer
employed was of the most apjDroved and modern construction,

l)eing guarded against accidents with an express view to its use

in expeditions of this sort ; that it went and returned without
injury; and at the end of the journey agreed with other instru-

ments at the university, precisely as it had done before its re-

moval .

In confirmation of the present estimate, it may also be ob-
served, that a geometrical admeasurement, taken by Dr. Shat-
tuck and others from tlie plain in front of Rosebrooks house,

gave to the summit an elevation of 4,620 feet above that })Iace.

This being added to 1,648, the barometrical height of Rose-
brooks above the sea, will give a total of 6,268 feet, differing

only forty-three feet from our estimate.

W. Maclure, Esq. author of the geological map of the United
States, informs me, that from two geometrical admeasurements
made some years since on the eastern and western sides of the

niouptain, he arrived at results nearly similar.

Minerals.

The White Mountains when viewed from the westward, present

a long ridge bounded by an undulating or serpentine line. On
a near view, the outline is found to be notched and ragged, but

wholly destitute of sharp cliffs and needles, or sudden perpendi-

cular eminences. When the mountain is ascended, its upper-

most or bald portion, 1,800 feet in height, is found to consist

wholly of a loose, irregular, disconnected heap of rocks, of all

shapes and dimensions, from one to thirty feet in diameter, lying

confusedly one above another, but all resting firmly in their

places, having found situations where they can resist the torrents,

that roll over them, in descending the sides of the mountain at

certain seasons of the year. These rocks are of gneiss and mi-
caceous schistus, or rather of an intermediate substance between

the two, approaching sometimes the one and sometimes the other.

The mica is abundant and brilliant, but its stratification is un-

even and irregular, and often interrupted by thin strata of

quartz. Ovving to the irregular position of the rocks, their

strata are found resting in every possible direction. Large veins

of quartz very frequently traverse them, and specimens of pure

mica may occasionally be obtained, the plates of which are se-

veral inches in diameter. There is nothing in the colour of the

rocks which can in any way account for the white apjiearance of

the mountains, since they are uniformly incrustcd with dark -gray

lichens, which give them an almost blackish apjiearance. Their

distant white appearance can only be accounted for by the pre-

sence of snow, which covers the summits for two-thirds or more
of
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of the year. In summer, their remote appearance is blue, like

that of" othier distant objects.

In the middle and lower parts of the mountain, the character

of micaceous slate, which in the course we took appeared to be

the predominant constituent of the mountain, is more perfectly

formed. The strata are remarkably smooth and even, and their

fissure presents the most brilliant silvery lustre. The bed of the

cascade at New River was principally of this material, inter-

sected by thick veins of quartz, in which were contained large

crystals of schorl. The pebbles in the streams were chiefly of

micaceous slate, and occasionally of gneiss, of granite, and of

pure white quartz. We also met with hornblende containing

traces of carbonate of lime.

The object of most of our party being botanical, and our course

generally rapid, the observations and collections we were able

to make in mineralogy were necessarily limited. George Gibbs,

Esq. who has twice ascended the mountain on different sides,

with a view to the examination of its geology, has favoured me
with the following remarks made by him at the time.—In some
places where the geology of the mountain was exposed, he found

the lower strata of greenstone and greenstone slate, with some
granite. Higher up, granite and gneiss prevailed. Tlie green-

stone is fme-graincd, containing pyrites. The greenstone slate

contains actinote. The granite contains emerald, tourmaline,

white quartz and feldspar, white and red<lish mica, and garnets

of ditYerent sizes. The granite is distinctly stratified. The
strata of these rocks are from six inches to many feet in thick-

ness, the granite beirig thickest, generally two or three feet.

The dip of the strata is small and fi om the mountain, Tlie

rock, on the summit and for some hundred feet below, was gneiss,

afterwards granite prevailed. Near the Notch Col. Gibbs ob-

served rocks of coarse reddish jasper and porphvry, and obtained

from the inhabitants specimens oi' iluor spar and magnetic iron

ore.

Phalts.

The vegetation of the White Hills has been divided with pro-

priety into three zones. 1. That of the common forest trees
;

2. that of dwarf evergreens; and, .S. that of alpine j)lants.

The woods which extend from the base up the sides to the

height of al)out 4,000 feet from the sea, consist of the rock-

maple {Acer saccliur'mum), which is the most abundant tree, the

red ma])le {Acer ruhrum), the silver fir {Piirus halsamea)^ the

hemlock {PimisCaua(le7ms)^\\\eh\w<i\i and white spruce {Pinus

nigra &f alba), the white pine {Pinus Siru07/.s), the l)cech [Fa-

gus ferrnginea), the black, yellow, and white birch [Bclula

Icnla,
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lenla, la lea &^ pfipi/rarca). The uudcrgrovvth was ctJDiposcd

principallv of the kU'iirnum lanlanoii/es, the y^cer 7nontanani,

and siriuhtvi^ and Sorhis yJmericana. Under our feet was the

OxulU ylcelo^ella heyond cveiv other species of plant, Dracena
boreulis, Cormis Canadensis, Gaiill/ieria hispidula, &f.

Where the common forest trees terminate, the second /one

of tlie mountain immeuiatelv commences, the Hue betweetn them

being very distinctlv drawn. This region consists of a belt of

rhe black spruce and silver fir, rising to the height of seven or

eight feet, and putting out long, firm, horizontal, or depending

branches^ so that each tree covers a considerable extent of ground.

This mode of growth may be ascribed to two causes: 1. The
great lengtli of time that the snow rests upon them, weighing

down their branches, and confining them in an horizontal di-

rection. 2. The extreme cold which probably prevails here in

winter, and whicii is destructive to all vegetation that is not

secured by being buried under the iiuow. llpon the ground un-_

tier these evergreen trees there were but few other vegetable*.

The only plants which I recollect in flower were the Houstunia

ccenilea unconnnonly large, arid Cornus Canadensis.

Above the zone of firs, which terminates as abruptly as it be-

gan, is a third or buld regi(jn wholly destitute of any growth oi

wood. The predominance of rocks on this portion leaves but

a scanty surface covered with soil capable of giving root to ve-

getation
;
yet to the botanist this is by far the most interesting

part of the mountain. Many of the plants of this region are

rare, and not to be found in the region below. They are hn'

the most part natives of cold climates and situations, such as are

found in liigh latitudes or at great elevations. Among th-em

are natives of Siberia, of Lapland, of Greenland and Labrador.

Vegetables of this race, usually known by the name of Alpine

plants, have always been found difficult of cultivation. They

are im]Vciticnt of drought, and of both tlie extremes of heat and

cold. During the severity of tb.e winter, in their native situa-

tions thev are preserved from injury by the great depth 6f snow

under v>-hich they are covered, which secures them from the in-

clcmencv of the air, while they partake the temperature of the

earth below tb.eni. When the snow leaves them, which fre-

quently does not happen till the middle of summer, they instantly

shoot up with a vigour proportionate to the length of time they

have been dormant; rapidly unfold their flowers, and mature

their fruits; and having run through the whole course of their

vegetation in a few weeks, are again ready to be entombed for

the rest of the year under their accustomed covering of snow.

These plants, notwithstanding the high and barren elevations

at which they frequently grow^ do not suffer for want of moisture,

being
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beivig constantly irrigated by the clouds which embrace them,

and by the trickling of water over their roots from the eminences

above.

The following list contains most of the plants, which we found

on the iippernjost or bald portion of the mountain. For a con-

siderable increase of the collection, I am indebted to my friend

Mr. F. Boott, whose botanical zeal induced him to undertake a

second visit to the summit in August. Injiower,

Aira melicoides. Mx. .

.

.

.

. . Aug. 25.

Arenaria glabra. Mx. .. .. .. Aug. 25.

Arenaria sen Stellaria

—

cmde avgvloso; foliis ol-

loiigis, aaitis, enerviiu^; pedunculis soliiariis

elongath; Jiorilms apetalis. .. .. Aug. 25.

Azalea Lapponica. L. .

.

.

.

.

.

July 2.

Azalea procumbcns. L. .

.

. * .

.

July 2.

Bartsia paUida. L. .

.

.. .. ;. August 25.

Bctula iutca. Mx. nana.

Campanula rotundifolia. L.
Cardamine rotundifolia. AIx.

Carex curta. JFilld.

Carex caespitosa. L.

Coptis trifolia. Salisl\

Cornvis Canadensis. L.

"Diapensia Lapponica, L.
Epiiobiam alpinuni. L.
jRaipetrum niij;rum. L.

(u'um Peckii. Piimli.

IIolcus ruonixcoia.-^glumis trijloris, hermaphro-

dito rntermedio diandro, ninsculis lateraliliis

triandris, valuida extcriore dorso aristata.

Houstonia coerulea. L.
Juncus nielanocarpus. Mx.
Juncus spicatLis. L.
Kahnia irlauca. L. .

.

. . August 25.

July 2.

. . August 25

.

July and August.

July 2.

July 2.

July and August.

August 2o.

August 25.

July and August,

July 2.

Jufy 2.

Jul'y 2.

August 25.

July 2.

Le^lum latifolium. ylit, .

.

. . July and Augu^jt.^

Lycopodium Incidulum. Mx.
Melica triflora

—

villoia, panknla coarctaifi, glu-

mis tri/ioris, corpntcido accessorio ; Jlosculh,

arislati'S. .

.

.

.

.

.

.

.

. . August,
Menzicsia coerulea. Swz. (Erica, H^itld.) July 2.

Oxycoccus vulgaris. Peis. .

.

. . July and August,
Pinus uigra. L. nana.

Pinus balsamea. L. nana.

Polygonum viviparum. Willd. ,. .. August 25,
Potcntilla tridentata. Ait. ,

.

.

.

. . July.

Rubub saxatilis. L. ,., ., ., August 25,

.^aliv
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Inflower,

Salix repens. IVilld. .

.

.

.

.

.

. . July 2.

Scirpus ohtusus

—

culmo tereti, nudo, monostachyo;

splca lanceolata, sqii.amh apice carnosh, ohtusis. July.

Scirpus biacteatus

—

Culmo tereti, monostachyo

;

sjnca ovaia, acuta, bracteis involucrnta; Jios-

culis monandris. .

.

.

.

.

.

. . August.

Spiraea alba. Ehr. .

.

.

.

. . August 25.

Soliflago multiradiata. Ait. .. .. August 24.

Sorbus Americana. Willd. nana.

Vaccinium tenellum. Ait. .. .. .. July 2.

Vaccinium gaultherioides

—

prostratum,foliis oh-

ovatis, iiitcgris; florilms suhsolitariis ; haccis
' ohlovgis, stylo corovatis. .

.

.

.

.

.

July 2.

Veratrum viride ? Wild. s. fl.

Lichen velleus, ranq;if'erinus, pyxidatus, cocciferus,

Islandicus, cornutus, et alii plures.

Indeterminatas Salix I. Poa 1. Menziesia ? 1.*

The vegetation in spots extended (juite to the top of the

mountain. Diapensia Lapponica and Lycopodium lucidulum,

the former in full flower, were growing within six feet of the

summit. All the rocks were incrustcd with lichens, among
which L. velleus is the one which predominates, and contributes

essentially to the dark gray ajjpearance of the mountain.

I« the foregoing list of vegetables, it will be seen that a con-

siderable number of species are natives of Europe as well as of

tl^'s country. A question of some inierest has arisen—whether

anv plants are originally common to both continents f, and

whether those species which approach each other so nearly in

their external characters, as to be known at present by the same

names, are in reality the same sj)ecies. The analogy of the animal

kingdom seems to favour the negative of this (iuestiot\. Baron

liuniboldt has asserted, upon the highest autliorities, that no

quadruped or terrestrial bird, an.d even no reptile or insect, has

been found common to the equinoctial regions of the old and

new world. In like manner he affirms that the phanerogamous

plants, which have been recognised as natives of the tropical

regions of both continents, are extremely few. In the temperate

zones, the number of American plants which wear European

names is continually diminishing in books. The separation of

* Specimens of the plants were sent to tlie Riniit Flon. Sir Joseph Banks

;

and Mr. Boott (we understand) has pointed out the following corrections,

the result of n hasty examination of tlie plants which he made with Mr.

Brown. Li/copodiunt lucidii/nm is H. Selof^o (Smith's F/ofa Brltannicu).—
Holciis monticolu is H. alpium (VVald. Flurd Lapponica.)—Scirpus brac-

teiitus is Juncus trifidits (Alton's l''/()?-«'.—EuiT.

t Humboldt.—Memoir on the Distribution of Vegetable Forms,

them
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them has in some instances been carried further than a strict

adherence to the present grounds of botanical distinction will

justify. Yet there still remain species wholly agreeing in their

"botanical characters, but sufficiently differing in their {[ualities,

places of growth, times of flowering, &c. to render it not im-

probable that they are distinct. A species of yEf/wsa grows

about Boston, which externally bears the strictest comparison

with j^thasa Cynap'um of Euroj)e. It is however altogether

destitute of the nauseous or garlic taste for which that plant is

noted. Meriyantlu'S trifoliata'm New-England flowers a month
earlier than in Great Britain, though our seasons are perhaps

always more backward. Botanists have not yet distinguished

the chesnut-tree of this country from that of Europe, although

its wood is weak and brittle, aud never used, as in Europe, for

hoops and other purposes where strength and tenacity are re-

quired. On grounds like the foregoing a great number of ve-

getables which have not emigrated to us since the discovery of

America, und which are not found far to the north of us, may be

suspected of beins: really distinct in nature from those which nearly

resemble them in Europe, and are known by the same names*.

But as we approach toward the north, and arrive in high lati-

tudes, the probability of fmding plants identically the same is

greatly increased. About the arctic circle, the two continents

approach each other so nearlv, and are so connected by ice

during part of the vear, that they may, as far as botany is con-

cerned, be considered the same country. The same plants may
be equally disseminated on both, and these may extend as far

toward the south as the general coldness of the climate suited to

their constitution continues. Beyond this they may for some
distance be found in alpine situations on the tops of the highest

* Still we sliould strictly beware ofliastily chaiiL^ini^ names, and establisli-

\n% new species on sli^iit or donhtFul distinctions. Bottmy, at })rcsent,

knows no other mode of distiniinisliin<:; plants, than tliat by thiir external

forms, and to tliis, in the present slate of the science, we must rigidly ad-

here. If an American phuit caiHiot readily be distins^itished from an
European, hy a clear specific character, no harm can ensue, ant! mncli con-

fusion mav he avoided, by sutferiii^ it to remain as a variety, nnJ'.T that

same specific name. A zeal for the discovery and estahiishment of new
species, however iaudaiile in its general object, has been productive of
much mischief to the botany of tiiis country. VVe have had many specific

names founded in varieties, anil many accompanied with hasty ami imper-
fect de>criptions, which leave it doubtful wheliicr they reler to species or

varieties Different botanists, v\iii)out communication or intcicourse with

each other, ha\e described the same plants under dilVerent names, and
different plants under the same names, in various parts of the country.

There is at present no greater obstacle to the progress of botany here,

than the load of uncertain synonyms, doubtful species, and superfluous

names, with which many of our best books are encumbered.

mountains.
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mountains. There are also plants of such vcrsatihty of consti-

tution, that they bear all tlie varieties of climate from Hudson's

Bay to Virginia and Carolina. Such plants may well be common
to the two continents.

Animals,

The unsettled state of the country for some distance around

these mountains, tiie many recesses and .solitudes which they

possess, that are rarely visited by man, has rendered them still

a resort for many of the original animals of the continent, whose

species have nearly disappeared from the more inhabited parts.

The moose (Cerims alces ?) still resides here; and we were told

that upon the Pliny mountains, about twenty miles to the N. VV.

some of these aiiitnals are killed in the course of every winter.

The bear {Ursus Americanus) inhabits the woods about the base

and sides of the mountain, where he is not unfrequently met

with*. The wolves [Ciuiis Liipuf) being gregarious, move in

troops, and are said to visit tliis part of the country once in three

or four years. Several of them were killed last winter in Eaton,

3 town adjoining the mountains. The wolverene (Ursus luscus),

raccoon {Ursus Lolor), poi'cu])ine {Hystr'ix dorsalu) and sable,

the two latter in considerable numbers, are found in various parts

of the forests. The wild cat
(
Fclis montana f) is occasionally

killed here. The catamount ( Felis concolor s. Couguar) is at

the present day seldom heard of.

Of birds we saw but few. Most of our migratory land birds,

choosing to share with man the fruits of his cultivation, are niore

frequently found about the abodes of civilization than in the so-

litude of tiie forest. In Bretton woods several woodpeckers were

shot by our party, all of them very beautiful species ; and anion^

the rest Picus tr'idaclylus, remarkably distinguished from the

rest of his family by the uuml)er of his toes. The partridge [Te-

trao UmheUus) we frequently scared. This bird, as well as

g, species of plover or of Tringa^ has been seen in the upper or

bald part of the mountain.

V/e were told by the people in Bartlett and Conway, that the

rattlesnake [Crola/us horridus) infests the rocks and sides of the

hills in great numbers, and that twenty of these reptiles had

been killed in a day. They even approach dwelling-houses, at

the doors of which they have been killed. The inhabitants re-

gard them with little apprehension, since they are represented

as slow and clumsy in their motions, and as always giving notice

on being approached, by a loud and long-continued rattle, re-

sembling very much the singhig of a locust. We saw none of

* Our guide inf-'ormed us thiit one had been in hrs inclosurcs tlie week

preceding our visit.
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these serpents, and heard of no injury sustained by any one froni

their bite.

7^he insects which we observed at the top of the mountain

were as numerous and various as in any place below. Among
them were species of Phalcpiia, Ceruuihyx, Coccinella, Bu~
prestis, Cimex, and Tenthredo. The most splendid of our nativ»

huuoriues {Pnpilio T/trnus P) was fluttering near us v.-hile we
remained on the summit.

Vni. Experiments on variGv:> refractory Substance'^ hy means
of the Oxi-lnjilr(fgen Bioiv-pipe. By J.Murray, Esq.

To Mr. Tilkch.

SjR,— i FEEL happy in bein^ able to resume the detail of

experiments made v.ith iSewmaii's blow-pipe, an instrument of

no mean importance to the chemist and mineralogist.—The ap-
plication of an explosive mixture of the gitseous constituents of
water, in a condensed form, for the obtainment of an exalted tem-
perature, marks an extraordinary period in the annals of science.

The chain of brilliant results which has characterized its appli-

cation by Dr. Clarke* i^ives to the machiue a most imposin;;-

and interesting form. The scientific chemist will appreciate it">

value, and duly acknowledge his thanks to Dr. Clarke, who
has first pointed out its control over the most refractory con-
stituents of tlie globe, in that masterly manner of which his re-

sults are evidence. Not satisfied with the exhibition of these
beautiful phenomena, he has succeeded in rendering the instru-

ment perfectly secure against explosion. The sui)stitution of
- a little OIL instead of water, in the cell of the reservoir, is all the
requirement. Dr. Clarke has been good enough to connnunirate
this important fact to me; and I am «.:lad that the event of my
experiments since that period, has fully justified the conclusion,
iluch praise is also due to Mr. Newman of Lisle- street, for the
ingenuity he has displayed in its structure, and bis unwearied
efforts to render it safe. I may here state that Geo Rennie, esq.
joined me in the experiments which I shall now describe; and
though a second explosion has occurred in the course of our ma-
nipulations, it has served but to redouble our exertions and
impart a new impulse, and excite a livelier interest.

1. AMiANTnus was fused into a dark lead., exhibiting a bril-
liant light during fusion.

2. Petuntze, one of the constituents of Indian p;)rcclain,
exhibited a rnost splendid light, and fused.

* Detailed in Dr.Thomsoii's Annuls of riiilosopliy.

3, A Si-
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3. A Siberian Bervl was fused, with an exhibition of most
IrilUant light.

4. An OiUKNTAE TorAZ rapidly fused, with beautiful light.

5. Some dust, which fell from the atmospheio at iWe5.v//?c/, evi-

dently volcanic, and luider tlie lens of the microiscope exhibiting

the semblance of mvnitte cinders, part of which was attracted

by the magnet, fused into dark glassy heads.

{). Brown Pumice Stone was fused into a dark Iroivnisli

glass, approximating to obsidian ; and 1 have do doubt but that

they originate in the same source.

7. Red Coral exhibited a painfully intense light, and fell

into a white powder, exhaling a marine odour.

8. White Pumice Stone fused into a semi-transparent

glass.

9. Diamond Powder, mixed with olive oil, being exposed

to the full blast of the ignited gases, in the bowl of a tobacco-

pipe, exhibited a jet of hriUiant stars.

10. Gold Wire entered into tranquilfusion.

11. Wood Tin reduced to a powder, and mixed up with

oil, placed in a nidus of charcoal, was reduced, and hriUiant

metallic globules, accompanied during reduction with a violet

flame, were obtained. This substance was the most refractory

ill our experiments.

12. The Jacinth, from Ceylon, was instantly y^^ec? into a

globule.

13. Obsidian immediately melted.

14. Black Oxide of Manganese was speedily reduced.

]Ma7iganese melted, but was somewhat refractory.

lo. Cologne Basalt was fused into a dark gray mass.

16. Vesuvian, resembling a semivitrified cinder, was fused

into a black glass.

17- PozzoLANo was fused into a dark mass, and became

powerfully attracted by the magnet after Jusion. It had no

attraction whatever, previously.

18. Iron Ore from Bradford S^e//' iron-works, containing

nearly /O per cent, of iron, was fused and reduced.

19. A Steel File burnt with uncommon splendoiir, and

fused iiistanily.

20. Two pieces of a Tobacco- Pii'E were fused into glass,

and agglutinated together.

21. Steatite (Magnesian) was fused with vivid light, and

two pieces agglutinated.

22. A piece of Talc fused with intense splendour, accompa-

nied with a beautiful iris.

23. Grains of Platinum, Gold, &c. instantly fused into a glo-

bule.

24. Smalt
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24. Smalt from the King of Fiance's porcelain 7naniifactory

at Sevres fused into a mass, and resigned its colour.

2.5. The Opal decrepitated violently.

26. The C.\Lf EDONY from Iceland fused with intense light

into 3ifine ivli'ite frothy evaviel.

1 have thus selected a few of what I consider the most inter-

esting experiments, and shall be happy in resuming my account

of further trials.

Before this instrument the most unyielding bodies forgo their

powers of cohesion, and enter into rapid fusion. Its energy of

temperature is described in one of the lines of Pope—for before

it

" Rocks fall to tlast, and mountains melt away."

Tn the course of our experiments we have met with no sul~

stance sufficiently refractory to resist its intensity of ignition.

Some of these experiments have been detailed by Dr. Clarke ;
but

I deemed it best to submit an unl)roken series : and such of them

as have been described by Professor Clarke will find a full corro-

boration in our repetition. We are even now only upon the

threshold of discovery. The rays of chemical science are boimded

by no horizon :—mightier wonders remain to be revealed.

I am, with very great respect, sir,

Your obliged and faithful servant,

London, January 22, 1317. J- MURRAY.

P. S. Two Emeralds were fused into ONE MASS, exhibit-

ing, dining fusion, a light too vivid for the eye to endure ivithout

suffering. The beautiful globule thence obtained had become
limpid and colourless, with the exception of a band or zone of

enamel, like a horizon, circling the splierical mass. The specimen

is in possession of Geo. Rennie, Esq. who, as well as in the other

experiments, joined me in this.

IX. On the ancient Names for Colour^ particularhj as applied

to the Colour of the Light of Stars. By T. Forster, Esq.

To Mr. Tilloch.

Sir, — XJ-AViNG lately met with several treatises on the mu-
tations of colour in the light of the fixed stars, in which this

fact has been attempted to be proved by citations from the works

of the ancient poets and others, who have described the colour

of particular stars now evidently not answering the same de-

scription ; and having myself made some observations on the

colour of stars, I was led to refer back to the ancient au-

Vol. 49. No, 225. Ja/f. 1SI7. D thorities
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thorities themselves, and was consequently induced thereby to

enter more at lar^e into the real import of the names used hv

the Roman and Greek writers for coloJira. And 1 am convinced

that no accurate arajunient can be drawn from the Classical writers

respectiny; the real colours of stars, or any other natural bodies,

from the very vague and indefinite meanine^ of the names of co-

lours themselves, and also from the excessive latitude given by
poetic writers to the signification of words. I would, however,

make an exception of such cases as those wherein two particular

colours are contra'^ted to each other in the same passage.

To api)lv this observation to our subject : Though the observa-

tions of TvchoBrahe, and other more modern astronomers, rela-

tive to the light of the stars, are valuable, being written at a time

when, philosophical Latin having become the medium of com-
niunicating science, terms were used in a more definite sense j

yet I should suspect the accuracy of any arguments drawn from

tlie early Greek and Roman poets, in which the colour of the

starlight is alluded to ; making an exception only of such pas-

sages as contrasted strikingly opposite colours.

1 shall offer a few examples to illustrate this position ; and

conclude with referring to the etymological^ import of many
words designating colours.

I. Passfioes n'here'm two or more colours are contrasted avcl

. distinguished, but tvhich still do not accurately define the pre-

cise tint.

The ancients have in some instances used words for colour in

^nense hardlv to be mistaken, bv employing them to contrast

two phnenomcna whose difference of colour is marked and well

known everywhere^ and which we have no reason to thin!;

changes from time to time. Instances are to be met with, in

which the colours produced by refraction of the light of the

heavenly bodies constitute exanijiles.

Ovid, in Metamorph. xv. 1J)2, uses r?/Z'fre, to redden, for the

r<>d colour of the sun near the horizon, produced by denser re-

fraction ; and contrasts it with the term ca/ididus, a})plied to the

sun in his greatest altitude ; whereas from a lesser degree of re-

fraction it approaches nearer to ivhite. Thus,

" Ipse Dei clvpeu=, terra ciim tollitiir imii.

Mane rubct : terrriquc rutiet. cum coiiditiir ima,

Cnndiditu in siininio c^t. Molior iiatiira quo.l illic

iEtheris est, terra}qiJL' pruciil coiitagia vuat.'

Virgil, in Georg. i. 431, among the signs of wind^ evidently

marks the red colour of the moon :

*' At, sivlrginenni siiffuderit ore rnhorem,

Veiitus erit : veiUo temper ruhet aurea Piicebe."

He
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He shortly afterwards contrasts this red colour with piira, or

white, that "is free from coloration, when, before fine weather^

the moon,
" Picrfi, neque obtusis percnelinn cornibus ibif."

Horace has the same cxj)ression for the pure light of the moonj

in Carm. ii. v. 20.

*' Ut pura nocturno rcnidet

Luna maii."

Aratus also, in Dios. 53, evidently contrasts the red with the

white colour, in-the following lines on the presages of weather

:

AzTtTyi ixzv KocSuprj r- 'ttz^i rpirnv Yifx-ag eoyca

EvBioc fjLSV eiYj' A?77T>3 Se xaj ev joiaA' egevSvg

rhrjixxriyi.

Again, speaking of the more certain prognostic of rain in pro*-

portion as the circles called halos are more reddened,— a fact

well known to modern meteorologiNts,—he says :

oXo; TTEDi xvxy.o; sAjccrrj

Huvrr, ecsvSoiJLsvog, ixotha. fj^sv tors ^sifjitgog foj,

Mn^ovi o'civ ^rijawvj 'nvp'^rsqci ^oivi(T(joito,

Theophrastus, in Sigji. Tevip. contrasts the blackish colour of

the sun and moon, by the interposition of an obscure cloud, as

e. sign of rain-, xt'ith the red colour which is a forerunner of wind.

^vB'jtxaToc. Consult also Fiin. HUl. Nat. xviii. 35. The
learned Scapula in Lex. Or. observes of the word ixsXac, Hack:
f'jx scepe pyn horrendo ai/t ohsciiro posita, qiiia tnlia sintt

(>tra^. Thus the confused or the b/.(/ck appearance might con-

stitute the contrast to the red one, as above cited.

H. Pas'iarief wherehi a most extcvded and midefinahle signifi-

cation is given to the vama of colours h/ the ancients.

A proof of the verv indefinite import of names for colours among
the ancients may be drawn, 1st, from their incongruity with the

known colours of the substances to which they are applied, if

taken in the strict sense : and 2dlv, from exanijdes in which the

same term is applied to bodies of a known difference of colour.

—

A few examples will sufTice, which happen to be in my mind, and
will lead to a more extensive inquiry.

PuRPtiRKUs is applied,

I. To the rose, in which it approaches the nearest to our
modern idea of purple;—thus in Virgil, c. 14.

" Ros'i fjurpunu."

* If the reader wishrs to pursue this sulijoct further, I hnvo put a lon^
list of references in l!n: notes to a late edition of the Dioieiiicia of Aratu;,,

p. 11, «i)d ^cq^^«:l.

D 2 2. To
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2. To the colour of the violet; as in Virg. Georg. iii.

'^ Violas sublucrt purpura nigrse."

3. To the narcissus, as in Virg. Eel. v. 38.

" Pro molli viola, pro pnrpureo narcisso,"

4. To the colour of the sea, as in Firg, Georg. iv. 373,

—

speaking of the Po, or Eridanus ;

quo noil per piiiguia ciilta

In mnre purpureiou violeiitior iiifluil amiiis."

5. To the colour whicli is given to the green waves of the sea

(virides undo;) by the rough wind ; as

" Spiritus Euroruni virides quiim purpurat undas."

In which case purpurat may mean, 1st, that it gives the sea

that purple colour sometimes occurring in storms ; or, 2dly, that

it causes the brilliant white or silver colour of the frothy spiunes

of the rough waves in the sun : the last sense is most likely, as

purple is applied.

G. To the brilliancy of the sun and other luminous bodies in

general; as

" Purpureos inter soles, et Candida Lunae
Sydera."

The word Tzog^ugso; has in Greek a signification almost as

unlimited.

7. To flowers in general, as if it signified only brilliancy, from
the gaudy contrast of flowers to their leaves.

Candidus is applied,

1

.

To things fair or beautifid in the most general acceptation,

as to the constellation Taurus.

" Candidus auratis aperit cum cornibus annum,
Taurus," &c. Virg. Georg.

2. To the sun when high, either from its brightness or white-

ness in comparison with his disk in a horizontal position,

" Candidus in summo est," &c. Ovid.

Also, Soils candor frequently for the sun's bright light.

The word comes from ca?ideo, to shine, and has no limited

meaning, as to colour, whatever.

The word Cceruleus seems to have been derived from aoiXoe,

It is applied,

1. To the snake, perhaps from the blue colour of some par-

ticular snake.

2. To the sea

—

Coerula verrunt (remigio). See also many
passages wherein the ocean seems to be called cosruleus,

viridiSf and purpureus, almost indifferently, as it a€-

corded
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accorded with versification in poetry, or avoided tautology.

— I may add, that Albus is the most restricted in its signifi-

cation. Niger as extended as any. Argenteus and Au-
reus are again more Hmited in their meanings as are in ge-

neral tlie colours taken from metals.

Flavcs is put,

1. For red hair, as flava Mineiva, &c.

2. For many flowers of different colours, for crimson, &c. And
numerous other substances might be added, were it not for

swelling this paper.

RlTjER is ap])lied variously:

1. ,To the hyacinth "^j as Virg, Eclog.

" Suave riihcns Iiyaciiitluis."

2. To the red colour of the heavenly bodies before wind, as

above quoted :

" ^'cnto ruhcl aurea Plicvbc," (!<cc.

3. To the moon itself, although her colour is so often con-

trasted with red, and called pallida, alba, Candida, &c.

;

consequently cannot ever be depended on as representing

the red colour of any fixed star, called by the ancients

rubra.

Festus Avienus in the Ant hoi. Vet. Lat. says,

" re[jaratuin Cynthia format

l^ucis honorc jubur, curvatis coriiihus arciis

Quod de fratre rubet.'''

There are so many other instances where ruhere is put for

iiitere, splendescere, &c. that I am convinced no argument can

be drawn from its application to the light of stars by ancient

poets. An ingenious pa]jer on this subject, however, has been

inserted in the Philosophical Transactions by Mr. Barker ; but

from an examination of the subject among the ancient writers,

too long to be inserted in full here, I am induced to rely much
less than he does on the particular signification of the ancient

terms for colour.

Similar observations apply to Trop^^upsoj, ^uv^oc, X;vko:, ccS"

ruleus, fulvns, luteut, albus, niger, &;c. ; and to the words

for colours in other languages. In short, in the progress of

science, while literature was emerging from the dark ages,

the names of colours, like other words, were derived from
reference to particular coloured bodies: but as there were

^ It is not quite certain what flowers tlie Hyacinth and Narcissus of the

ancients were. Our present narcissus has no properties from which it

cuuld be derived, as it evidently is I'rom aj'siiw.

D3 not
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not names enough to express all the tints of nature, their signi-

fication was widely extended, particularlv by the license of the

ancient poets ; and it is only by modern philosophers, as science

advanced, that they have become more determined in their signi-

fication.

In a former paper in the Philosophical Magazine* I have given

a series of the etymological derivations of the names for colours in

our language, where by reference to ohl books, and -l)y the faci-

lity of etymology, in English, we can trace them to their primi-

tive meaning in the motlier tongue ; and 1 have proposed a

new Nomenclature for colours, which shall express the proportion

of primitive colours which con)pose the beautiful and extensively

varied tints bv which the surface of the globe is everywhere or-

namented. And I have added these observations, on the applica-

tion of the names for colour to tbe illustration of change of colours

of the fixed stars, with a view that those who have more classical

* See Pliil. Mag. Nov. 1813, vol. xlii. p. 327; also for Aug. 1813,

vol. xlii. p. 119.

Yellow.—This word is derivpH from the Anglo-Saxon verb geaeljan,

accendere (to inflame,) and Mgnifies the colour of flame. In like manner
the Latin Jiummeus, as well as Jlavus, couie from (pxsy^a, flame, from

K.ED.—The etymology of the word seems douotful. Home Tooke has
omitted it in his etymoioiiical account of colours in the Diversions of
Purley. I suspect, however, it may iiave some connection uitli die word
Tan, and expresses the colour of the sun's rays

Blue.—This word seems to come from btopan, florere (to IjIow as a
flower does), and signifies the colour of flowers ;

—

ctrtainly tlie mosE rude-

finite of" all our names tor Colours, like the Greek t,*''^^, Ironi i? end a-^hi,

i. e. coloi- e.Jlorihvs.

G"R£EN is deriied from the Anglo-Saxon verb gpeiinian, r'nc^cere. la

like manner tlie Latin virere gave the adjective viridis.

Purple is coimnonly used in modern times lor the compound of red

and blue, i- derived from the Lul'ii) purpureus, and signifies uiily Jluine co-

loure.d; from 3ru(;,fire.

Brown is a corruption of the past participle of the Anglo-Saxon verb

bjiennaii, z/n^/e (to burn), and sii^nifies the colour of burnt substances;

liaving etyinoloiiically no dislinction between it and ash colour. In like

manner the Latin /)/.sc?/s conies from <fa(rKiiy, ustularCjUS noticed by To(.ke;

and has the same real meaning, as well as the same apphcatiun, as iruwa.

Query, Whence cunxej'ulvus and uijuilus'^

WiirrE comes from the Mffiso Gothick 0/\tj>Q/\Nj Sjiutnare. Our

^vord Gray is derived from gejiejman, uijicc/e, naaning tli(^ colour of

tainted, infused, or damaged articles, and is most properly used when ap--

jjlied to mixtures, which appear as if tainted or tinged with foreign co-

Jours, as the salt and pepper mixtures, tkc.

The dilutions of yellow by white are called st7-a7v colour.

Black has probably the same root as '* bleak," perhaps from blaecan^

and signifies deprived of colour,

. . reading
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reading and opportunities of investigation, may see one source

from whence we can detect the faUacious evidence of the old

poetic writings in matters of philosophy.

I am, sir, yours, &;c.

Clapton, Dec. 9, 1816. TllOMAS FoRSTKR.

X. Comlinalion of the Electric Col/nnn, the Thcrmnmetery

Barometer, and Hygrometer in one I/isiri/)ue?it,Jhr Electro-

atmospherical Rt^Sfurches. Bij A CoiiRESi'oxDENT.

To Mr, Tilloch.

^IR, — X HK electric culunui of De Luc promises to be not only

an interesting but also a useful apparatus, as its powers seem to

be influenced by the electrical state of the atmosphere. It has

occurred to nie, that a conil-ination which would at one view give

all the ditferent states of the atmosphere, would be very con-

venient in electro-atmosplierical researches. If you should con-

sider tlie following worthy a place among your more important

communications, it is much at your service.

Yours, &:c.

D.

I trust the plan will not require much explanation. It may be

sufficient to say that A (Plate I. tig. 6) is a powerful cokunn insu-

lated on Mr. Singer's plan; C, a thermometer; and B, a barometer,

which should have a brass or an ivory index witli a gilt wire to

foriB a communication with the bottom of tlie colunai ; the

parts EF mav be covered with sealing-uax ; G may be a small

hgure or a gla.ss tnl^e ; D is tiie iude.x of a catgut hygrometer

stretched on snuiU pulleys on the lK3ttom of the ttauu, as is re-

presented by H— I (tig. 7 iiiid S.)

XI. ]\Ir. Farev's Correction of his Rewnrh in our last Nmn-
ber, rerrardintr a Gculimist being attached lo ihc Govenwitnt

2rigonometricul Eitabliihrntni.

To Mr. Tilloch.

Sir, — il#viDKNT justice to the Parties who direct the Govern-

ment Trigonometrical Survey of our Island, carrying on ui.dcr

the Board of Ordnance, and toward a highly respectable and

able Mineralogist and Geological Investigator (the President tiiis

year of the Geological Society) rec^uircs of mc, without delav, to

I) 4 apolosjize
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apologize for, and correct the too hasty doubts which I have

thrown, in pages 427 and 431 of your xlviiith volume, on the al-

ledgcd fact, of Dr. MacCulloch (whose chemical services in the

Board's Establishments are well known and appreciated) being-

associated with Col. Mudge and Capt. Colby in the 'I'rig. Sur-

vey, for applying the principles of Geological investigation, to

the ascertaining of the subticial structure of the vicinity of each

Station therein.

Some of the gentlemen who honour me by their friendship,

whom I had supposed very likely to know of anv such associa-

tion, or investigation being on foot, as I have mentioned, were,

as I had the means of ascertaining (even since your last number
appeared), unac(jiiui7ited ihsreivi/h, and that most others of my
acquaintance were equally so, I had reaions to conclude : and

besides, the notification I have throwu doubt upon, assumed, that

Dr. M. would be ''going from station to station with" the Trig.

Surveyors, contrary to the fact. These circumstances misled

me from the course I ought to have followed, of making direct

inquiries, before so expressing myself in print.

I have sincere pleasure in adding, that I now understand,

Dr. MacCulloch entered near three years ago on the task, taking

the Country before him in such order, locally, as he judged best

adapted to his investigations, of ascertaining the Geological facts

regarding the vicinity of each Station. The great abilities dis-

played by Dr. M. in the many valuable Papers with which he

has enriched the volumes of the Geological Transactions, and

his known preference, to depending on his own personal observa-

tion, as to identity or order of' superposition of the terrestrial

Masses, to dependence on any Gcognostic Rules, founded merely

on the Mineral characters of hand-specimens collected (however

numerous they may be), which seems so common among those,

who would degrade Geology into a mere "branch of Mineralogy
;"

all those considerations excite in me great expectations, and a

strong desire to see t!ic results of Dr. M's labours towards the im-

portant objects, on which I have been solicitous for 15 years past>

as explained in your last number. If you can oblige me by in-

sertion at tiiis very late period of the month I shall feel highly

obliged, and am, sir,

Your obedient servant,

Howlund-strcct, Jan. CO, 1817. JoHN FaREY Sen.

XII. On
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XII. On the indispens'ihle Necessity of perfectly ventilating

Coal-pits, and the Insufficiency and Danger of Safety-lamps,

as Substitutes fur such Ventilation. By Mr. ions Farey,

Sen. Mineral Surveyor,

To Mr. Tilloch.

Sir, — As your correspondent, Mr..T, Murray, affects noiv great

moderation in the discussions carrying on, regarding safety^

lamps for coal-pits, and says, in your last number, p. ^^53, " It is

painful to see the asperities of controversy" on this .subject,—

I

think it but just, on the part of Mr. Longmire, nivself, and
others, who have been aspersed, to request the insertion of the

following letter, which ai)])eared in a newspaper printed at Car-

lisle, called the " Patriot," of February the 10th last:

" To the Editor of the Carlisle Patriot.

" Sir,— I confess I read in the Old Monthly Magazine of the

1st inst., with considerable surprise, and no little indignation,

the attempt of Mr. Farev, senior, to dauip the efforts of scienti-

fic men in the cause of humanity, and to interdict the continued

use of safe-lamps. He would hang up the safcly^nmp like a

bucket for the extinguishment of flame, only to be used when
the house is on fire. The safety-lamp ought * to be hung up in

the office of the overlooker, on the pit hill,' and to be used oc-

casionally, forsooth ; i. e. on the recommencement of labour on
the Monday, or the like. This is absolutely/ trifling with hu-

man existence ; it is playing at the game of life and death.

I affirm that it is impossible to calculate on the explosive point,

so as to take precautionary measures, ensuring safety ; the dis-

engagement of carbonated hydrogen may be instantaneous, and
the explosive measure filled up on the moment. Breaking into

old workings, for example, or excavating seams where the blowers

are more prevalent, would render the occasional use of the safe-

lamp a mere non-entity ;—to act on Mr. Farcy's U'isc suggestions,

is neither more nor less than to sport on the verge of a precipice.

Certainly, I admit with Mr. Farev, that the use of the safe-lamp

ought not to relax our endeavours in the grand and primary ob-
ject of a proper ventilation—but to say that its unintermitting

use would relax such eflbrts, is to argue from the abuse of a va-

luable discovery, and is illogical. Farey would, it seems, only

enjploy the lamj) when it could be of no use : this is really a cu-

rious specimen of his reasoiiing, if reasoning it may be called.

When the pha?nomena on the flame of a candle indicate that the

explodible mixture has reached its maximum, the lamp of .Sir

H. Davy is of no service whatever, for it is instantly extinguished.

Now, how must those who have laudably directed their labours

in
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in this channel tli'mk of Mr. Farcy and his associates P This i*

indeed a bad reception, and a sad return towards tliose who sa-

crifice tlieir means, and direct their time and talents towards
' a consmnniation so devoutly to he wished.' Certainly, tl>ere

is no remuneration hut that wholesome return which springs up
in the hreast, when it aj)proves the labour.

" It surely must ije apparent to everv one the least conversant

with chemical philosoph\ , that the sparks from a steel mill,

which serve to guide the miner in e«ploring the workings, caa

afford him no certain secur/ti/. I cor.i'ess that the recommcnda-
tiojj of Sir IL Davy, for employing red hot charcoal (not exhibit-

ing flame) when his lamp can no longer burn, was one which
startled me. What is the consequence ol such a substitute ? An
exchange of carbonated hydrogen for carbonic acid gas.

—

Fire

damp is supplanted by clioke damp—we escape i?cylla to suffer

by Charybtlis. The question has somewhat of the complexion of

the antidote proposed for accidents by fire in the theatres. The
good people were calmed by the conifortahle assurance, that ia

fcuch an occurrence the managers could drown the pit in a few

minutes ! Thus, then, we want a lamp to guide us when such

a desideratum is most needed. This is amply afforded by a pro-p

position which I published in mv ' Elements of Chemical Sci-

ence,' in August last, for bringing the atmospheric air from the

stratum of air contiguous to the floor of the ujine, taking advan-

tage of the ascending carburetted hydrogen :—this I proposed to

do by a flexible tube. My latest improvement of the chimney
was a spiral tube, having a central sphere. I have since applied

a small lever with a delicate ball at each extremity—this ope-

rates in the hollow sphere, and so long as a free cini cut is maiii-

taiued, the ball hangs in medio ; but should unforeseen circum-

stancCvS, on wliich it is impossible to calculate, occasion the flame

to ascend, the air which it propels before it, occasions the ball to

rise, and shut the upper aperture; and again, should a current

descend, the ball will, by the impulse, full, and siiut the under

aperture. That the projection of this lamp rested with me in

point of priority, I have clearly proved, 3//ti noi with. Dr. Murray

of Edinburgh. I lay this claim, therefore, as the first who pub-

licly proposed an air-tight lamp, to be fed by air brought from

the floor of the mine. The mere aperture at top, instead of the

chimney, as projjosed by Dr. M., gives no assurance of security

whatever. However convinced I may be of the certain safety of

the spiral chimney, itidependent of the lever, still I have wished

to make ' assurance doubly sure,' by providing against any pos-

sible casualty. IMy claims of this priority, and a description of

a simple and efficacious air-tight stove for drawing off the car-

bonated hydrogen as it forujii in mines, with an easy mode of

getting
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getting rid of the carbonic acid gas (choke damp), have been laid

before the Society for Preveiitin£? Accidents in Mines, by Lord
Percy, and the Royal Society of Edinburgh, by Mr. Neill, Secre-

tary to the Wernerian Natural History Society. JMy remarks

were before the public in August last, and ihee inontlis ere this,

in the hands of uiy printer : I had also comnuuucated my sen-

timents hereon even long before, to my friend J. C. Gotch, esq,

banker, Kettering. Far from underrating the value of Sir H.
Davy's lam]), I think it deserves instant adoption, and to be

continually used. These lamps may go logelht-r: the one is

more convenient for general purposes,the other will act in cases

where its fellow is of no use. Sir H. Davy's exertions in the cause

of humanity deserve the eternal gratitude of that species of which
he is an honour. I confess I see no force in the objections of Hi.
Thomson to Sir H's safe lamp.

" If you will allow me, I shall in your next luimijcr give such

cautions in the employment of charcoal, and in the occurrenie

of choke damp in cellars, wells, &:c. and the means of subduing

their effects, as may be useful.

'« Cailisi', IVh. 8. 16 IG. .T. MuRRAY."
On this day, reperusing the letter in the Monthly Magazine

which Mr. M. thus harshly and unfairly commeiited on, and also

an earlier letter of mine in the same work, inserted also in your

xlvth volume, p. 436 - and contrasting these with the numerous
letters, papers, and essays which have since appeared on the

subject of inflammable gases in coal pits, I beg to say, that I

do not observe a single fact or point of my arguments therein,

which has yet been materially shaken, by anv thing which has

since transpired or been advanced. Indeed, Mr. M. alone seems
to have had the hardihood, to attack either the matter or the

manner of my communications ; and in what way and manner he
(who /low affects moderation)did this, your readers will see above.

In arguing (Monthly Mag. Vol. xli. j). 33.) on the chief and
peculiar defects r)f the Newcastle system of Collierying, viz. the

iiasllif too grealiij extended JVorks to be veiil'daled by one up-cast

Shaft, I assumed only, with Mr. Buddie, that the " run of the

air," or length of laterally air-tight gallery, which required to

be constantly maintained, " or iininiiicnt danger ensues,'' some-
times exceeds thirty miles ! ; but on making incpiiriesjlast summer,
as I passed through, and made a short stay at Newcastle, I was
then very credibly informed, that I had very greatly under-rated

the extent of the chief cause, which had occasioned so nmch fuss

about safety-lamps ; for that forty, hftv, sixty, and even ninety

miles of such air-courses were, or had lately been attempted to

be maintained, between a down-cast and an up- cast shaft !
!

; and
that in various parts of this vast single magazine of combustible

Of
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or explosive gus, almost proportionallv large muubers (above

what is usual in large Collieries anv-whcre else) of Men aiid

Boys, thoughtless of their danger, were daily employed.

Judge therefore, reader, who it is who are " s])orting on the

verge of a precipiee," " trifling with hunum existence/' " play-

ing at the game of life and death." &c. : I, \\\w have canchdly

pointed out the peculiar circumstances of mauageirient, which
have led to the catastrophes which all deplore, and who have

laboured to bring back these important Works, not to any new
or theoretic point of improvement of my own point'ng out, but

merely to the viodcrate extant 'f individual underground IVorks ••,

and great comparative security io the JMc?/, which thf^ij had
and enjoyed 40 or 50 years asol, and which the Colliers in

nearly every other part of the British Empire still enjov! ; and

long will continue to do so, I trust, from their Managers being

luUy aware, of the perfect insufficiency and danger of any lampy

in place of the ejf'ectnal ventilation of' modeuately extended
WORKS, especially while conducted on the post and stall, or pillar

and board system (as about Newcastle), instead of the incompa-

rably better plan, of ''the long-way of working," wherein scarcely

any pillars are wasted, or empty spaces left, for air or water to

accumulate in !.

I lately inspected an underground Work, carried on for five

years past, in the midst of a considerable Coal district, wherein

the post and stall plan had entirely been followed, from time

immemorial, and in which Work, its very considerable money
produce per acre, from the same seams, had been nearly doubled

by the change, to the Derbyshire or long-way of working ! ; and

whereby, security also from accidents, is in a greater degree ob-

tained. Here, as everywhere else, where I have had opportu-

nities in the last autumn, of consulting experienced Coal-viewers,

Agents and Overlookers, to the number of 20 or more, I have

found them unanimous, in esteeminoi; Safety-lamps no other than

dangerous toys ; and calculated to bolster up and prolong a bad

system of working. While thus supported, and by the con-

scious honesty of my own motives, I shall not be dismayed, or

remain silent, in consecpience of all the expressions of " indig-

nation," which Lecturers, Chemists, Amateurs or Theorists can

hurl at me.

When Mr. M,, writing in London, boasts of "the unanimous

suffrages of a general meeting of the coal-trade," I beg to hint

to him, that the Public, whom he addresses, are no more likely

* Dr. Clanny (see riiil. Mas- xlvi. p. 408), and Mr. Holmes (in p. 168

of his work on Coal-mines) seem to admit the iiecesssity of what I pro-

pose; but are too deeply involved in the Liimip contest, to yield me any ef-

fectual support herein,

I think
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I think to rest satisfied, with the suffrages to which he alludes,

than thev would, in tho^^e of the wharf-keepers, constituting the

London " Coal-trade." Unless those who so clamorously ad-

vocate Safety-lamps, can show, that they are iranted and have

been practically received, in other coal districts (I don't mean,

ofcour.se, tlie Oifiiers of particular ivorks ordering such lamps

to be provided and used, merely i)ecause other Owners may have

done so), besides the vicinity of Newcastle; the public will sooner

or later, I think, see cause for, and will inquire, into the peculiar

circumstances * aft'ecting such Newcastle works : but having far

exceeded the limits 1 intended, 1 will conclude, and remain

Yours, Sec.

Sr, Ho« land-street, Fitzroy-square, Jan. 7, 18.7, JoHN FaREY, Sen.

XIII. On the Lamp for Vighting Coal-mines, proposed ly

J. Murray, M.D. F.R.S. E.

To Mr. Tilloch.

Sir,— Jn vour Journal for December I oljserve a letter by
Mr. J. Murray, at the close of which is a reference to the lamp
which i have proposed for coal-mines, which seems to call for

some notice from me. From what he states of a parade being

unnecessarily made with regard to this lamp, and of its being

brought forward as a rival to another, he seems not to be aware

that the paper describing it, which appeared lately in Dr.Thom-
son's Journal, is merelv the original one read before the Royal

Society of Edinburgh, so far back as November 1S15, and which
has not appeared earlier, as the volume of the Transactions con-

taining it has only been lately published ; and I thought it un-

necessary to deviate from the established practice, and publish

it in any unusual mode. Having announced at first the general

plan, and having sent a copy of the original paper to Newcastle,

as soon as possible after it was read, I conceived mvself to have
done all that for the sake of humanity I was called on to do ;

and I was not disposed to excite anv partv in its sujiport, to make
u

* In p. 34 of tJie Monthly Ma'inzine, vol. xli. I Itavc liintcd, that tlie

inhabitants of London and tlio soiitli-cast jiarts of Ivnuland, are deeply in-

terested in sucli inqniiy; and I would licrcadd, particularly, as to ulutlic-r

tlie inordinate extension of suhterrancaii work.-^ tVoin some drawing Pits,

within (iftcen years past, has not hctn occasioned, in part at least, hy an
absurd act of parliament of about that standing, which {lave to a few par-
ticular Pits bij name, on the certificate of an Ofiicer, that coals sent to Lon-
don, &c. were drawn ovt ofsuch pit's <«/) (wherein vin-ious setiDis of difffrtnt

values existed below), the privilege of bcinj; mixed and sold for t/te lust

price of tlic day ! ! ; and others for the second best, dkc.—how far has this

luuulj for cxlciuling the workings underground operated?
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any parade, or institute any rivalship with regard to it, thougli

I considered, and still consider, the plan in all its extent as pre-

ferable to any that has yet been brouglit forward.

I should not, however, have thought it necessary on account

of these circumstances to have taken any notice of this gentle-

man's letter, did I not consider myself called on at the same time

to reply to the claim which he has lately advanced, indirectly

by the medium of Sir H. Davy and Mr. Kodgson (Phil.

Mag. vol. xlviii. p. 3.V2), and now directly to the invention of

hiv lamp. This he had before brought forward in a provincial

rews])apev ; and the best reply I can make, I conceive, to be

that which I addressed at the time to the editor of a newspaper

here, in which his letter had been transcribed—a copy of which,

as follows, I request you will do me the justice of inserting.

" To the Editor of the Edinburgh Star.— Sir, a letter having

appeared in vour paper of Friday last, in which a claim is brought

forward for the invention of a method of lighting mines, so as to

guard against the explosion from the kindling of fire-damp, si-

milar, it is said, to that which I lately proposed, and this being-

accompanied with insinuations that the latter has been derived

from the former, which it seems was announced in a book pul>-

h'shed some months ago by the author of the letter alluded to

—

I think it necessary, from this latter circumstance particularly, to

notice what I should otherwise have passed without observation,

and to sav that I have never seen this book to the present mo-
ment ; nor, on int|uirv, have I been able to learn that any per-

son in Edinl)urgh has seen it, and that I never heard the most

<listant notice or hint of the plan mentioned in it, until I read

the letter in tlie newspaper. I further assent most willinglv to

the demand of its autlior, of '^ suurn ciiique,^ and am anxious

that he should have exclusively all the credit that can be derived

from his plans. He proposes 'a Innlern made air-ti^ht, to he

fed ilirriugli o flexible tube by air exterior to that of the wi)je,

ivitli a division in this pipe, or another parallel to it, to promote

a profer current to supply thefame, and carry off in circulation

the healed air impregnated with carbonic acid gas.' Anv one

having the slightest knowledge of niint-s, or acquainted with the

principles on which a curreiit of air is established, will at once

perceive that this is impracticable and absurd. He proposes also

' an air-fight lamp, haring a central tube entering into a vessel of
lime-ivater, ivhich should befrequently agitated to extract the

carbonic acid gasformed,' a proposal which exceeds, if possible,

the other in absurdity : though even this falls short of a third

sue;gestion, which the author conceives to be of vast moment,

that ' of a double recurved tube affixed to the escape-pipe, having

the lower bend interrupted, and the two ends passing into lime-

water^
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tvater, to prevent the escape of the carbonic acid into the mineJ

I re2;ret tliat this gentleman should have put me under the ne-

Ce<*sitv of making these observations, and should have been better

pleased had he satisfied himself with stating his own plans.

" I am, sir, yours, &c.
" Erlinbnreh, Dec. IP., 1815. ' J- MuRRAY."

Subsecjuent to this I was informed that I had been attacked

with mneh violence by this gentleman in some provincial news-

papers. These attacks I had no opportunity of seeing, nor did

I make any inquiry with regard to them; and I only notice the

circumstance at present to say, that should any thing of this

kind a|>pear in rej)lv to this letter, I shall not consider it nccL^ssary

to pay any attention to it.

I remain, sir,

Your most obedient servant,

Edinburgh, Jan. 13, 1817. J- MuRRAY*

XIV. On the Safe-lamp, and the Ventilation of Mines.

By Mr. J. Murray.

To Mr. Tilloch.

Sift, — In virtue of my promise I shall now advert, and tliat

but briefly, to the methods I have proposed to the Society for

Prevention of Accidents in Coal Mines, to aid the purposes of

ventilation. And here let me premise that 1 firmly believe the-

present system of ventilation to be radical/!/ defective:—so far as

it goes, it proceeds upon the well-known principle that aerial

fluids will flow towards the source of heat and rarefied medium:
but it ought to conjoin Avith tliis, a provision for the specific

gravities of those gases which the miner has to contend with;

namely, hvdrocarbonate and carbonic acid gas.

Towards this desideratum approximations have been made by
the ingenuity of Mr. Ryan and Mr. Menzies. It may be que-s-

tioned, however, wliethea- these ingenious plaiis can in every

c:\se be made practically efi'ective:—repeated and extensive dis-

locations would likely render an insulation of the coal-field ex-

tremely diifioilr, if at all to be accomplished ; and there are

other reasons which will readily present themselves to the re-

flecting mind,—as the difficulty of determining the limits of the

strata, and the like. Add to this, elastic volinnes cannot rest

upon each other, without mingling together; the liberated hydro-
carbonate would in the very act of ascent diffuse itself suffi-

ciently through t!ie air of the mine to complete an explosive

mixture.

The
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The Safe-lamp.

An inspection of fig. 1 . will explain the structure of the safe-

lamp proposed by ine. A is a cylindrical glass envelope, or one

of horn seciired from accidental external injury by being sur-

rounded with wires ; a is the flexible hose which feeds the lamp,

by air contiguous to the floor of the mine. I have already con-

tended for the priority of suggesting the structure of a safety-

lamp founded on the specific levity of the fire-damp, and a

comparison of dates will confirm to me the award. Z/ is a hol-

low metallic ball attached to the chimney. Tiiis spherical bulb

will be kept constantly supplied with carbonic acid gas and

azote, the products of combustion; and therefore should a dis-

lodgement of fire-damp from the floor of the mine take place,

and the included flame expand upwards, it would never come in

contact with the external atmosphere above, for it would cease

to be flame so soon as it encountered the mephitic airs and
aqueous vapour included in the ball of the chimuev. As for ex-

plosion, this would be prevented by the heated rarefied medium
within the cylinder of the lamp. Experiment taught me also

(and I was led to it, by considering that a fowling-piece not cor-

rectly and evenly bored would inevitably burst) that explosive

mixtures of gases would not pass through a spiral tube; and such

a metallic canal, I also proposed for a chimney.

The Choke-damp

.

For the removal of the carbonic acid gas I suggested the pro-

priety of sinking a well in the lowest part of the pavement of the

mine, as its recipient, and inclined grooves or gutters termina-

ting here,to conduct the gas to this reservoir, from all parts of the

field of coal. As carbonic acid gas may be pumped out like li-

quid matter, the appendage of an air-pump to the steam-engine,

with a hose connecting the pumj)-tree with the cavity in ques-

tion, would as effectually remove it as if it were so much water;

this I have made repeatedly the subject of experiment:—or, in

lieu of this, a cistern partly filled with lime-water in the well

in "question would, by being agitated at intervals (by vertical

machinery like that of a common barrel churn), be made to con-

dense and absorb an estensive volume of the gas, and the chalk

fio formed would be precipitated. A fresh portion of quicklime

being thrown into the cistern and agitated therein, would yield

lime-water, and be made to absorb a further volume, and so on.

The Fire-damp.

An exaaiination of fig. 2, will convey an idea of the proposed

apparatus.
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apparatus. A is a common air-tight stove^; a, a flexible hose

bringing tlie fire-damp iVom its lodgement to the source of heat;

Ih two metaUic canals, one on eitlier side, that opposite to the

hose suj)plying atmospheric air as a pabulum for the combustion.

This air is not suifered to mingle with the fire-damp below the

bars of the grate, consequentl) explosion will not take place; and

it will not burn at the orifice of the metallic canal, there being

no oxygenous medium to support it ; cc are two dampers which

may be shut when the door of the stove is opened to admit a fresh

supply of fuel; d is an air-tight drawer to receive the ashes.—It

may be unnecessary to be more explanatory.

I am, with high respect, sir,

Your obliged and very humble servant,

London, Jan. 21, 1817. J. MuRRAY.

XV. On the Order of the Upper Strata of the South-east Part

of England. Deduced from a Series of Observations made

for S/r Henry Englefield, m theYears \S\\,-l2yand-\3y

^-y Thomas Webster, Esq. M. G. Sf.

-Alluvium. The ruins or detritus of regular strata, formed

either by the present existing causes, or by some extraordinary

* Placed iinHor ttie upcast shaft.

t From Sir Henry C. Entrlefield's superb work, a " Description of the

principal picturesque Beauties, Antiquities, and Geological Pbsenomena ot

thelsleof VVi^lit." 1816.

Vol. 49. No. 225. Jan. 1817. E and
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and unknown agents. It is composed chiefly of water-worn

fiagtncnts of flints, mixed vvitli sand and day in various pro-

portions.

Upper Freshuater Formation.—This (in the Isle of Wight)

consists of a calcareous rock, in which nuHierous fossil fresh-

water shells are imbedded. It agrees in character and situation

with the corresponding formation in the basin of Paris, and

other parts of the continent of Europe. Traces of a freshwater

formation are to be observed also in the London basin, between

the alluvium and London clay, consisting of marl with fresh-

water shells, and containing abo numerous bones of land ani-

mals, as the elephant, hippopotamus, buffalo, elk, ox, &ic.

These have been found chiefly at Sheppey, Brentford, Essex^

Suflblk, and Norfolk. In other places, as at Sheppey, Ems-
worth in Sussex, &:c. vast (piantities of the fruits of tropical

countries have been found in a corresponding situation.

Upper Marble Forination.—This bed consists of blueish or

greenish marl and clay containing a great number of fossil marine

sliells, which in general are different from those found in the

London clav. It is known in this country with certainty only

in the Isle of Wight.

Lower Freshwater Formation,—This formation is ascertained

in the Isle of Wight. It is placed under the last, and consists

of clay, marl, and sand, with vegetable matter resembling an
imperfect coal or peat, and contains numerous fragments of fresh-

water shells. At the bottom is found a mixture of marine with

fresh-water shells. As the alternation of marine with fresh-water

strata has not been observed in any other part of this country

except the Isle of Wight, the traces of a fresh-water formation

in the London basin^caunot perhaps be referred to this.

Sand without Shells.— In the Isle of W'ight this sand is ex-

Ueuiely pure ; it is dug at Alum Bay, and is used for making the

beht glass. The Ba*shot sand perhaps belongs to this, and pos-

sibly the Grayweathers ; but the positions of these have not yet

been accurately determined.

London Clay.—This is'the blue clay of London, Highgate^
Brentford, Sheppey, Portsmouth, Stubbingtou, Hordvvell, South-
cad, Harwich, &;c. It is distinguished by its septaria, and its

beautiful and numerous organic remains. In Alum Bay it is the

most northerly of the vertical strata. Bognor Rocks are subor-
dinate to this bed. It agrees in its fossils and geognostic situa-

tion with the lower beds of the calcuire grossiere of the Paris

basin.

Plastic Clay and Sand.—The clay in this formation is often

extremely pure, and fn for the potter. It is much employed in

the potteries in Staffordshire. It is seen in Alum Bay, the

trough
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trough of Poole, and at the bottom of the bUie clay in many
parts of the London basin. An imperfect coal, or hgnite, also

frequently occurs in it. This formation corresponds to the French

plastic clav, which lies over their chalk.

Chalk ivith Flints.—This formation in England extends from

Flamborough-head in Yorkshire to a little beyond Lyme Regis

in Devonshire [Dorsetshire] ; and, where it is not covered l)y the

beds above, forms chalk-hills or downs. It is distinguished by
the regular layers of flint nodules.

Chalk without Flints.—The inferior bed of chalk in the south-

east part of England is always without flints. When the chalk

with flints is wanting, it forms the surface. The relations of

bo,th maybe seen at the Culver and Compton Bay in the Isle of

Wight, Handfast-point, Reachyhcad. Guildford, Dorking, &c.

It differs from the former only in the absence of flints, in the

beds bein2[ thicker, and tlie chalk being sometimes a little

harder.

Chalk Marl.—This bed consists of chalk and an intimate mix-

ture of clay. It is always found l)clow the two last strata. It

may be readily distinguished from chalk, by its falling to pieces

on being wetted and dried again. Some varieties of it, when
burnt, form an excellent cement for building. It is also a valu-

able manure.

Green Sand-stone.—The formation to which I have given this

name, consists of siliceous sand united by calcareous matter,

and contains also mica and green earth. From the variety in

the proportion of the latter ingredient, it is by some divided into

the green sand and gravsand ; a distinction which cannot always

be made, since these alternate, and pass into each other. It i-^

found in the wealds of Kent and Sussex, at the foot of the

chalk downs, and is dug at Kygate an<l IMearsham for firestonc.

It is seen also at Folkstonc, Reachyhead, the Culver and Comp-
ton Bay in tlie Isle of White, Pewsey in Wiltshire, &c. Al-

ternating with it are often beds of limestone, as at Maidstone
in Kent, where thev are called Kentish rag ; also in the Under-
cliff. Isle of Wight, beds of chert occur in it. It abounds in

organic remains.

Blue Marl.—This bed may be seen under the former very di-

stincrly in the Isle of V/ight ; as at Sandown Bay, many parts of

the Undercliff, Niton, and Compton. It contains very few

fossils.

VcrriLginous Sand.—This denomination is given also to an
alternating series of siliceous sandstone, clay, and limestone : the

sandstone contains always more or less oxide of iron, sometimes
in such quantity, as in the wealds of Kent and Sussex, that it

Was formcrlv [and still occasionallv at Ashburuham] employed as

E2- '

an
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an iron ore. The clay tracts of the VveaMs belong to it. Thi&
formation may be also seen at Sandovvn Bay, Blackgang, and
Compton chines, Swanwich-bav, Hastings, Tonbridge Wells, &c.
Fossil sliclls are rarely found in it, but carbonized wood is met
with in abundance.

Purleck Shell Lime<ito7}e.—This formation consists of nume-
rous beds of shells and fragments of shells cemented together by

calcareous spar, and alternating with shells and marl. The Pur-

beck, and perhaps th.e Petworth marbles, form ])aat of this se-

ries : and it is further remark;il)le for containing numerous fresh-

water shells, and bones of the turtle : hence it is not improbable

that part of it may have been formed in fresh water.

Clay with Gi/psum.—At Swanwich in Dorsetshire this is dug
under the shell limestone. Thegvpsum does not occur in great

quantity, but is employed for plaster.

PoitUmd Oolite. This includes the stone of Tillywliino and
Windsjnt (juarrics, called the Purbeck Portland, and thp.t from

Portland island. It is entirely calcareous, and is formed of

small grains or concretions adhering together. It is the only

stone used for the fronts of public buildings in London. Some of

its beds contain many marine fossils, also fossil wood and chert.

Bituminous Shale contaiiiivg the Kimmeridge Coal.— This

maybe seen at Kimmeridge, Encombe, and the Isle of Portland.

It is the lowest stratum visible in that part of the country to

which the above observations have extended.

XVI. Notices respecting New Books.

IVl . Murray's Elements of Chemical Science, second edition,

with additions, is in the press, and will be forthwith published

by Messrs. Underwood of Fleet-street.

This edition will contain a succinct and lucid view of those

discoveries v. h'lch have of late distinguished the rapid and brilliant

march of chemical science.

The article on safety -lamps for mines, and account of experi-

ments made by the new blow-pipe with a condensed mixture of

oxygen and hydrogen, will possess considerable interest.

Dr. Spurzheim is engaged in publishing a full reply to the va-

rious reviews and other writers who have opposed his peculiar

doctrine of the brain.—His large work on Insanity is nearly ready

for the press.

Mr. Copland Hutchison, late Surgeon to the Royal Naval Ho-
spital at Deal, Sjc. has in the press " Some further Observations

on the Subject of the proper Period for amputating in Gun-shot
Wounds ; accompanied by the official Reports of the Surgeons
employed in His Majesty's Ships and Vessels at the late Battle

before Algiers/'
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XVII. Proceedings of Learned Societies,

ROYAL SOCIETY.

After the vacation for the holidays, the Society nict on tlie

9th of Januarv, and at this and a subsequent meeting on the; I6th

it was occuj)ied with t!ie reading of New Researclies ujkmi Flame,

by Sir Huinijhry Davy, which are of a most singular and interest-

ing nature.

Sir H. Davy divided his New Researches upon Flame into four

parts. In the first he considered the effects of rarefaction by the

air-pump, and of condensation on flame. In the second he ex-

amined tiie phenomena of rarefaction I)y heat, in relation to flame

and combustion. In the third, the effects of the mixture of ga-

seous substances not concerned in combustion or flame. And iu

the fourth he described various practical and theoretical appli-

cations of the results of his researches. Rarefaction by remov-

ing pressure he finds, contrary to the opinion of Grothers, has

no influence on combustion, except in relation to the heat pro

duced in rarefied atmospheres. Combustion continues in rare

atmospheres as long as suflicient heat is produced in the process

to effect the combination of oxygen v.-ith the inflammable basis :

and the degree of rarefaction at which flames are extinguished is

different for every species of flame :—those that require little

heat for their combustion burn in much rarer atmospheres, and

likewise those that produce much heat in their combustion.

Carburetted hycu-ogen, which re(juires a strong heat for its com-

bustion, and which produces comparatively little heat, is extin-

guished in an atmosphere rarefied only four times ; whereas sul-

phur, which requires very little heat for its combustion, burns in

an atmosphere rarefied 20 times; and jjhospboru?, which re-

quires only a common temperature for its combustion, burns in

an atmos])here rarefied (>0 times. By heating atmospheres or ex-

plosive mixtures which have ceased to support combustion, or to

explode froyn rarefuciion, combustion or explosion may be made
to take ])lace. Sir il. Davy's general conclusion in the first sec-

tion is, that, whether the atmosphere be rarefied or condensed,

combustion takes place at the same temperature in it; and that

the diminution or increase of heat, from the smaller or larger

quantities burning in rare and condensed atmospheres, are the real

causes of the extinction, diminution, or increase of combustions

in them.

In the second section Sir II, shows, iu direct opposition to

(irothers, that expansion by heat uniformly increases the combus-

tibility of gaseous mixtures. He states a fact particularly cu-

rious and interesting from the application he has made of it in

E 3 another
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another j)aper ; namely, tliat tlicrc arc slow combustions with-

out flame, and which take placo at temperatures below the point

of the visible ignition of metal. He determines in this part of the

paper, tiiat tlie electrical spark or flame does not produce heat

bv compression, but by expansion by an actual increase of tem-

perature.

In the third section he shows that different elastic fluids have

different cfiects in extinguishing flame ; that nitrous oxide is the

lowest, defiant gas the highe.-t, as to this power : and this does

not depend upon capacity for heat or density ; but on an actual

power of abstracting lieat, which is much highest in the combus-

tible gases, and which seems analogous to conducUng power in

solids and fluids. Steam has very I'av pou'ers of preventing ex-

plosion, and azote has low ])ovvcrs compared to inflan)mable

gases. The increased cooling power of the azote in condensed

mixtures prevents the combustion from increasing very rapidly,

and the diminished cooling power in rarefied atmosplieres inter-

feres vs'ith a rapid diminution of the heat of combustion ; so thnt

at all pressures which can occur at the surface of the earth, the

,
atmosphere still retains the same relations to combustion.

Sir Humphry began the iburtli section by illustrating the sim-

})le explanation whicli he has always given of the operation of wire

gau;ce in intercepting flame, bv some decisive experiments. He
pointed out the limits of the size of the wire and the mesh, which

differ for different flames ;—that of phosphuretted hydrogen and

sulphur requiring the smallest mesh, sud that of carburetted hy-

drogen or fire d.-mip being stopped comparatively by the largest

mesli; and the law being ahvays as the lieni requi.ed for burning

the gas, and as the heat produced by the combustion of the gas.

To prevent explosion froa; ])assiug from a mixture of oxygen and

hydrogen re(juires 7('00 or SOOO apertures to the square inch,

whilst carburetted hydrogen and atmospheric air will not pass

their explosion through a mesh containing 700 or 800. He re-

fers to the form of tJie miners wire-gauze lamp, which he has

adopted after many experiments, and which under all circum-

stances has been found to offer absolute security. By the in-

crease of the combustibiHty of gaseous mixtures by Iwat, he ex-

plained the effects of various lamps and fire-places.

He stated, in speaking of meteoric appearances, that falling

stars could not be owing to the combustion of gaseoics meteors

;

but that they must be soLid ignited masses moving with great ve-

locity in the upper regions of the atmosphere.— It would exceed

our limits to aitempt to enter into all the applications of these

researches ; and indeed such an attempt would be incompatible

with the nature of the investigations, many of which were too

profound
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profound to be understood by merely bearing the paper read : but

they offer throughout new views of the doctrine of combustion

and flame, and practical applications of tiiese views.

On Thursday, Jan. 23, another paper was read by Sir H. Davy,

in which he describes some experiments for rendering invisible

combustions visible. By producing these combustions by a heated

v/ire of platinum, or palladirun, the wire becomes ignited, a;id

continues so as long as the combustion can go on. A simple mode
of ilhistrating this new principle is by gently beating a iine wire

of platinum having its extremity coiled throe or four times, and
plunging it into a wine-glass containing a few drops of ether ; it

will become red hot, and continue red hot as long as any vapour of

ether mixed with air exists in- the glass. It is a combustion in-

visible, except when it is produced by bodies that are tolerably

good conductors, but ofsmall capacity and small radiating powers.

He applies this new principle to a safety-lamp which will give

light in atmospheres containing so much coal gas as not to be

explosive. The twilled wire-gauze lamp gives a safe light in oil

atmospheres that are explosive ; and by a little apparatus placed

in the top of it, it gives a beautiful light without flame in all

atmospheres, non-explosive from fire-damp, that are respirable
j

and is relighted mtojiumeh'j explosive mixtures or atmospherical

air.

Part of a short paper by Dr. Brewster was ako read, detailing

some further experiments on the effects of heat in changing the

powers of bodies in polarizing light.. I'hc Society then adjourned

till the Tth of Febrcary.

CALCUTTA ASIATIC SOCIETV.

At a late meeting of this Society several very interesting com-
munications were submitted to its con'-ideration. Amongst
these was the journal of Mr. Eraser's Tour to the Sources of

the Satlej and Jumna, and thence across a most difficult and in-

teresting country to the sources of the Ganges. A long and

curious document was also communicated resjjecting several

classes of robbers and murderers, kimwn in the south of India

by the name of Phansesgars, and in the upper provinces by the

appellation of Thugs : they live in a regular so;;iety, and roam

the country in gangs under a regular Sirdar or cliief. The com-
munication was sent by Dr, Sherwood, from Madras, and was il-

lustrated by several extracts fiom official report.^ made in this

pare of India. An account of the sea-snakes that made their

appearance some time since in such numbers at Madras was also

forwarded by D.M'Kenzie: these snakes prove to be venomous
in a verv high degree ; but tlie estaWli > nient of medical aid near

the spot, and the ready application of ihe eau-dc-luce, has prc-

E -4 v»nted
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vented any great loss of lives.—Two short papers were also read :

One on the ceremonies observed at the coronation of the Colastri

Rajah on the Malabar coast, by Mr. Brown ; and another, on
several ancient coins struck by the Parthian kings, about 250
yeai's before Christ, and which were presented by Dr. Robinsou

to the Society.

XVIII. Intelligence and Miscellaneous Articles,

POTASSIUM.

X5y an improved process, tliis substance may now be obtained

in great quantities, and exceedincjlv pure. A few days ago an

experiment was made bv a French geutleman, in the laboratory

of the Royal Institution, by which about an ounce of jiotassium

was obtained from three or four ounces of potash. The appa-

ratus employed was a double-recurved gun-barrel, similar to that

usually employed ; but connected at one end with a tube of glass

descending into an open vessel of mercury, winch by the pres-

sure of the atmosphere tends to maintain a pressure within,

equal to that of the atmosphere.

STEAl^I ENGINES IN CORNWALL.
Messrs. Lean, in their monthly report of work done by steam

engines, state, that several counters of engines were idle in De-
cember.

The average work of twenty-five reported was 22,o 19,663

pounds of water lifted one foot high with each bushel of coals.

Besides these, the following a]jpear in the report for December.

Woolf's engine at Wheal Abraham, loaded 15-1 per square

inch in engine cylinder, lifted 43,^JS3,35l pounds with each

bushel. His other engine, at the same mine, loaded 3- 1 per inch,

lifted 25,675,547 pounds:— his engine at Wheal Vor, loaded 12-1

per inch, lifted 35,367,233 pounds : and his engine at Wheal

Unity, loaded 13'8 per square inch, lifted 32,044, ;)76 pounds

one foot high with each bus'nel.

The altered engine at Wheal Chance, loaded 13-4 per inch,

lifted 47,048,844 pounds with each bushel.

Some of our correspondents have asked us why the lightest-

loaded engine does the least work with the coals ? They will

understand this by asking themselves another question : Suppose

the load only one ounce, what would the engine then lift with

each bushel ? A certain portion of the coals is consumed in

merely keeping the engine in motion—whether it carries the full

load or not.
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PESTRUCTION OF THE EXTENSIVE COLLIERIES AT CHIRK IN

DENBIGHSHIRE,
On Saturday evening, the 28th of December, owing, as it is

supposed, to inattention in the servants of the Eilesmere Canal

Company, the stop-gates, plugs, &c. for reguhiting the quantity

of v/ater on that part of the canal which is embanked up to Chirk

aqueduct, were neglected : the fatal consequence was, that the

embankment being overpowered by the great weight of super-

fluous water, gave way, and falling down a precipice, completely

dammed up the river Ceriog, which flows below it, and over

which the canal is continued by an aqueduct. Th.e water being

thus impeded, quicklv found its way in another direction, and in

half an hour every pit belonging to the colliery was filled with

water, earth, gravel, &:c. The machinery was torn in pieces

by the tremendous force of the current, and very considerable

damage done to the surroundingcountry. Most providentially this

was the only night in which, for several years past, the workmen
were absent from the pits. Tliev had been allowed a little time

to collect Christmas bountie?;, &c. and thus this dreadful calamity

is not aggravated by the loss of the many valuable lives which
must have been otherwise inevitably sacrificed. k\\ the horses

employed in th.e works were drowned. The immediate loss to

the proprietors of the works is immense; and the destmction of

so valua'ole a colliery, which has for a long scries of years

produced fuel for the countrv, and employment for its j)oor, is

a ])uljlic calamity.

EXPEDITIONS TO AFRICA.

The particular details of the unfortunate expedition to exjdore

the river Congo have since our last publication reached the

Admiralty. It ap])ears that the ship Congo under the command
of captain Tuckev, with theDorotiiy transport in companv, arrived

at the Uiouth of th.e C'ongo about the beginning of Julv. The
Congo having been purposelv built to draw little water, it left the

transport, and proceeded alone up the river, to the extent of

120 miles, when her progress was stopped in' rapids and other

difficulties of the current. Captain Tuckey with all the principal

individuals attached to the ex])edition then disembarked, resolving

to prosecute their survey l>y land. The countrv as they proceeded

l)ecanie barren and mountainous; and-the climate, though mild

(Fahreniicit's tlierniomeler seldom exceeding 7() degrees !jy dav,

and never descending below (iO at night,) was so excessively drv

that it became extremely difficult to procure water. The people

are represented as timid and pusillanimous : they opposed no
oi)stacle to the progress of our adventurers, and rcadilv furnished

whatever guides were required.

After pcnetr;>-ting about I.IO miles, (being 120 furtlicr than any
white person had ever been before^) Captain Tuckey and his com

panious
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panions became at last so exhausted by fatigue and the nume-
rous privations, especially of water, to whirh they were exposed,

that they were obliged to retrace their steps.—With great dif-

ficult}' they regained the banks of the Congo: but scarce had
they embarked, when the effects of their journey began to di-

play themselves in the most fatal form. All of them were seized

with fever, and in a short time all but one (of those engaged on
shore) fell victims to its fury. The following are the names of

some of the principal sufferers :

Captain Tuckey, commander of the expedition ; Lieutenant

Hawkey, lieutenant of llie Congo ; -Mr. Profer,sor Smith, bota^

nist ; Mr. Tudor, comp;uative analimiist : Mr. Cranch, col-

lector of ol)jects of natural histoiy ; Mr. Gaiwey, a friend of

Captain Tuckey, who volunteered from pure love of science ; and
Mr. Eyre, the purser.

In a letter from Mr. Mackerrow, tlie surgeon of the Congo,,

and who remained on board during the land expedition, the feU

lowing particulars are added:
" Of th.e eighteen who died iu the river, fourteen had been on

?hove, marching for some time, and were far advanced before

reaching the ship.

"" Professor Smith, who oaw many of them when taken ill, gave

%o some a dose of calomel, but to others nothing had been ad-

ministered.
** The fever a|)peared in some degree contagious, as ail the

attendants upoii the sick were attacked, and before we left the

river it pervaded nearly the whole crew, also some of the trans-

port's ; but as for myself, although constantly among them, I did

not feel the slightest indisposition until we left the coast, when I

was attacked : however, I considered mental anxiety and dis-

turbed rest as the sole causes.

" Captain Tuckevhad been afilicted many years with chronic

hepatitis ; and on returning from travellingy//'e weeks on shore,

he was so excessively reduced, that all attempts to restore the

energy of his system proved inelTectual.

" Mr. Tudor was in the la>^t stage of fever before I saw him,

as were Messrs. Craiich and Gaiwey.
'' Professor Smith died in two days after he came under rny

care, during which time he refused every thing, whether as nu-

triment or medicine.
" Lieutenant Hawkey was taken ill after leaving the river, and

died on the fourth day ; his case was rather singular ; symptoms

were irritability of stomach, with extreme languor and debility,

but he had neither pain nor fever.

" Mr. Eyre had a violent fever, and on the third day breathed

his last : before death a yellow suffusion had taken place, with

vomiting of matter like coflfee groqud."
The
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The Journals of Captain Tuckey and the gentlemen in the

scientific departments are, it is said, iiighly interest! iij^ and satis-

factory, as far as ttiey go ; and will no doubt soon be laid before

the public.

IJST OF PATENTS FOR NEW INV^ENTIONS.

To Richard Wright of Bishopsgate Within, London, for certain

improvements in the construction and propelling ships and other

vessels.—6 months, 10th December, 1816.

To William Dean of ^Manchester, calico-glazer, for certain

improved m.achinery for waxing calico or any other cloth or fa-

bric previous to the process of glazing.—2 niontiis, 14th Dec.

To Samuel Brown of Mark-Lane, and PhiHp Thomas of Liver-

pool, m.anufacturers of iron cables, for their invented chain or

chains manufactured in a particular manner by a new process or

processes, and certain apparatus and improvements in performing

and executing the same.—2 months, 1 9th December.

To John Rafiield of Edward-street, Portman-square, architect,

for certain improvements on and additions to his former patent,

for an apparatus to be attached to fi:e-stoves of all description-

for rooms, for the removal of cinders aiid ashes, and for the better

prevention of dust arising therefion;, which said additions may
be used jointly or separately.—tJ months, lOth January, 1817.

To William Manton of South-street, Grosvcnor-square, coacli-

maker, for certain improvements in the application of springs to

wheel-caniages, which he conceives v.ill be of great public utility.

*—6 months, 20th January.

Dr. Merriman and Dr. Ley will recommence their Lectures on

the Theory and Practice of ^Iidwifery, and the Diseases of Wo-
men and Children, at the Middlesex Hospital, on Monday Fe-

bruary 17, at half past ten.

Astronomical Phcenomcnu, Fehruarjj IS 17.

D. H. M. £>, H. M.
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TMETEOROLOGICAL TABLE

Extracted from the Register kept ac Kinfauns Castle, N. Bri-

tain. Lat. 56° 23' 30".—Above the level of the Sea 129 feet.

181G.

January.

February.

March.
April.

May.
June.

July.

August.
September.
October.
November.
December.

Average of

the year.

Morning 8 o'clock.

Mean height of

Barom.

29-424
29-651

29-642

29.714
29-762

29-812
29-560
29-804

29-729
29-726

29-615

29-494

29'G61

Ther.

.'J4-677

33'724
35-838

39933
47-129
53-400
55-7-0
54-550

50 060
44-710

38-466
33-871

43-505

Evening, 10 o'clock.

Mda II height of

Barom.

29-435

29-683
29-655

29-697

29-768
':9-821

29-550
29-807

29-721

29-710

29-622

29-489

29-663

Ther.

34-580
3-1-000

35-612
38-766

45-322

50-266

53-330

53.070
4S-900
46-320

38-333
33-806

42-692

Mean
Tcmpr.
by Six's
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Meteorological Observations kept at IVallhamstoiv, Essex,from
Decejnher 15, 1816, to January 15, 1817.

[Usually lietuccn the Hours of Seven and Nine A.M.]

Date. Tlicriu. Baroui. Wiiul.

Dcceynher

15 43 29-82 SW.—Wiiuly, clear, and clouds; fine; sun

and wind, and curnuLostralus ; starlight.

16 32 29'43 S. —Hazy and white frost; very fine day;
dark night.

1

7

39 29*33 S. —Damp and cloudy ; very rainy and hazy ;

.star lir^ht.

18 3(> 29*23 S. —Clear and clouds ; cirro5^/'a^^^5; cold and
hhowers ; dark and windy. New moon.

19 37 30' II N. — Clear and clouds, and wind; cirro-

stratus ; slight snow at 9 A.M.; great snow
showers, and sun ; starlight

;
ground whiten-

ed by snow.

20 26 30-44 N. —Fine day ; bright star light.

21 22 30"44 N.—Mazy; very fine day; snow still on ground;
star light.

22 17 SO'l 1 N.—Fine frosty morning, and some sun ; very

hazy ; dark; starlight.

23 30 30" 10 W.—Foggy; showers and wind ; very damp
;

very damp and dark.

24 46 29*71 S.—Damp and windy c/^/mz*;//; slight showers;
windv and dark.

25 47 29*63 NW.—Mild day ; very clear morning ; very

fine day ; star hght.

26 49 29*34 S. — Rain ; showers and wind ; moonlight.

Moon fir.'t (juarter.

27 38 29-45 S. — CIcar.starhght, 7 A.M. ; 9 A.M. hazy

;

showers ; sun and wind ; fine star light.

2S 33 29-83 S. —White frost and hazy ; hazy day ; cloudy

and windy.

29 42 29-41 W.—Migh wind, and clear; 5/ra/?/5 low, fine

day ; cirrostraivs NW. ; moon and cumuli.

30 39 2992 N.—Rain and wind ; stormy ; very rainy dav

;

rain contiimed.

31 44 29-72 S. Foggy dark 7i/mZ'//i; slight rain ; cloudy.

Jamiary
1 42 29*51 S.—Foggy; rain and wind; showery; wind

and cloudy.

2 41 29-44 S.—Hazy; very fine day; bright moon and
starlight

3 38 29 5 1 SW.—Snow in the night
; ground white

;
great

floods ; showers ; sun and wind ; moon and
cirrocuviuli. Full moon.



I>ate. Tlierm. Barom. Wind.

January
4 47

Meleorologi/.

5 39

6 40

7 34

8 27

9 29
10 28

29-22

29-93

29-53

29-21

29-^3

39-53

29-54

II 25 29-44

12
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Mr.TEOROLOGlGAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE.

[Tiie time of observation, unless otherwise stated, is nt 1 P.M.]
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meteorological table,

By Mr. Gary, of the Strand,
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XIX. Essays 6n Chemical Philosophy. By Mr. M. Allen,

Lecturer.

I

Essay I.

T 13 intended in these Essays to offer a brief outline of the laws

and principles of natural science ; and as some of the ideas pro-

posed to be offered, may be found to differ from the principles

and reasoning which have been advanced by others, the reader

is requested not to be hasty in either receiving or rejecting what

may be advanced, but to suspend his decision till the way
has been cleared for their statement, and their application to

chemical affinity, electricity, caloric, light, astronomy, and the

immense detail of facts in Nature and in chemical or artificial

operations, has been exhibited.

The bare mention of the subject precludes the necessity of

argument to show its importance.

—

It is the desideratum of
science. It is true that the operations and effects of the power

of Nature, called attraction, have been submitted to rigid and

mathematical calculation : but it is equally true, that only by a

misnomer have these been denominated the laws of its actiori;

for they merely point out the uniformity of those effects which

the laws and principles of its action produce. The same mis-

application of the words " laws and principles" is committed in

applying them to those circumstances by which the operation

of these laws and principles is facilitated, opposed or modi-

fied, such as pulverization, solution, gravity, &c. The subject

therefore requires, as has been said, no argument to establish its

importance, however desirable it might be that more adequate

powers than the writer can boast had undertaken the present

task. He feels however no apprehensions for the fate of his

attempt, for truth is the object he aims at ; and so far as he

may succeed in making this manifest, he knows that, in this phi-

losophical age, he has nothing to fear from the hostility of pre-

judice. All opposition, however, is not prejudice. Opposition

often exerts itself beneficially in defence of truth ; but prejudice

resists and presumes to answer before it has examined and un-

derstood the things it liad predetermined to oppose.

Without further preface, I will at once proceed to the classifi-

cation or division of science, intended to be pursued, and to state

the reasons for adopting the names and arrangements employed

in such classification or division ;—and, as the primary head,

what relates to attraction— attractive agencies—and passive sub-

stances.

Vol.40. No.22G. Fe^. 1S17. F \. At-
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I. Attraction.

Attraction, in common langiuige, is applied both to the cause,

and to the effect which that cause produces ; and though philo-

sophers novv use it in a more abstract and arbitrary manner, yet

they appear to have chosen it in the first instance, rather as de-

scriptive of effects, than as expressive of any abstract idea they

could form or convey of its essence. In this sense Newton con-

sidered the word; and though he adopted and applied it, from

the want of a more suitable word, in tl.e most enlarged manner,

he complained of those who mistook his reasons for this, and

evidently considered attraction as only the effect of another

power*. The term attraction, as well as the term repnlsio/t, can

express only the mere property of a power, and is tlierefore an

improper name for the power itself; and philosophers would

render an important service to science, were they unanimously

to consent to introduce for the latter some other word more de-

fined ai'.d correct in its application, as the vis vaturte, or cause

producing attraction and repuhicni, or attractive and repulsive

or other effects. The reasons for this will appear to more ad-

vantage bv and by. Let it suffice at present, to state, to define

and restrict the term, that the reader may understand the sense

invariably meant to attach to it in the remarks which may be

laid before him in these Essays. The vis naturce is employed
as a term to express the sole grand power or principle of Nature;

ai;d, agreeably to this view, is defined to be that " ca7ise which,

produces all the motion and union ofmatter."
This general definition is offered, from a conviction that tliis

power is alone sufficient to explain all the phaenomena of Nature

and of Art. Let it not be imagijied, that it is intended to ex-

press or to determine the natiue or essence, or even all the jDro-

perties, of such a power ; or, that this power consists of one e'e-

uient alone; for it is much more probai)le that its constituents

may form the basis of all matter : it h not however intended

that its comjX)und nature shall be contended for or maintained.

Facts alone are the only sure foundation on which the philo-

sopher should attempt to establish his theory. Let the phaeno-

mena of factr; be stated correctly, and their ruunber. Can it be

doubted, that v,-ith due attention they will be found to arrange

themselves under one general principle, regulated by the same
laws, modified by circumstances?— Such a generalization of na-

ture can alone, in my opinion, furnish a true theory. An artist

copies the forms, colours, and diversified appearances of nature—

* See Attraction, Jolinson's larixe nictionary, and last page of Pember-
fcoii'i View of Sir liiuic Newton's Pliilosupliy.

tKe
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the true philosopher, the servant of nature, traces the operation

and endeavours to ascertain the laws of that power by which all

these are produced.

In this sense then I contend, that the power which in che-

mistry binds and unites matter together, is the same power that

carries matter from one point to another ; and I therefore de-

fine it to be " that power which produces all the motion and

2inion of matter." According to this view of its operations, it is

not necessary to call to the aid of science a repulsive or pro-

jectile power, in order to explain either the minute or extended

movements and changes, or " motion and union," of matter,

which are for ever going on in every part of the creation.

—

Nature is but another word for this power. The operations

are the objects of all natural science ; and circumstances alone

constitute the dift'crence of each of our artificial divisions of hu-

man knowledge. It has been said " that electricity, caloric and

light are powers by which repulsion is produced; and the proofs

adduced in support of this opinion are, that, by the application of

these in an increased degree, " repulsion is established between

the particles of matter, and the force of attraction is overcome:"

and hence, it is said, "solids become fluids, and fluids gases,"

But these effects, as well a-; every other attributed to a repulsive

power, may, it is believt-d, l^e better explained without the in-

trofluction of more than one universal power of Nature.

Repulsion is a term which can never be used with propriety

as expressive of a distinct cause of effects, contrary ami in

opposition to those of attraction, if by that word we mean
the power of Nature, it may indeed be used as a descriptive

term, and to this it ought to be restricted. We may speak of

certain powers having a repulsive effect on matter, but never

[with prDprietij) of repulsion ii-ielj as the power or primary

cause of any effect whalerer.

It is said, " the magnetic and rlectiic attractions so far agr^e

with the attraction of gravitv as to operate at sensible distancefl,

and even, as has been atteni|)ted to be proved, according to the

same law;" and yet these powers with caloric and liglit are

classed together in the saim; system of chemistry*, " as the

powers by which repulsion is produced." In fact, this definition

of repulsion is not the definition (fit as a cause, but of certain

effects of other powers, to which the name ^'repulsion" is ap-

plied as descriptive of their kind or mode (f operation. And in

this sense alone its application is proper. The definition says in

direct words, " Electricity, caloric, and light, are {themselves)

the powers by which repulsion {itself) is produced^" and y^i to

" Dr. Murrav'b Svstcm, 1st, 'id, 3r(l and -Itli cditiuiis.

I' 2 the
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the consideration of tliis word, not as a descriptive term of effects,

but as a name for a distinct power of causation, five pages are

devoted for one that is given to attraction, as the grand and
universal power of Nature, of whose effects Newton traced with

an unerring hand the grand and extensive outlines.

The same cause will always produce the same effects, the cir-

cumstances being the same. Now these powers, electricity, ca-

loric, and light, are invariably treated as powers principally con-

cerned in the attractions which take place among the particles

of matter, or clieniical attraction. How then are they said to

produce effects the very reverse of attraction ? In fact, this con-

fusion has originated in the arbitrary and undefined application

of the term, altradiov : it is one cause which produces different

effects, either (as will hereafter be proved in detail) frovi dif-

ference of circumstances, or in, the de[tree of the same power—
from these causes arises its two-fold action, of carrying bodies

and the particles of bodies in one direction, and drawing them
in anotiier.

Attraction binds matter together, and the same power (I

contend) carries it from one point to another. The latter is the

repulsion of chemists, but the repulsive effects of N^txiTe; and
these varied modifications of the same power serve but to exhibit

so many instances of the superior and all-pervading omnipotent
influence of that power. Artificial and arbitrary distinctions

have made Science and Nature two very different things. Che-
mistry has been defined as " the science which treats of the in-

sensible motions of matter," or say " of the minute and intri-

cate changes of Nature." Now, if the minute and intricate

changes of Nature are connected with her sublime and extended

movements,—if minute atoms and celestial masses are moved by
the same power, regulated by the same laws, and merely modified

by circumstances,—then this definition is defective, and it only

applies partially. If then it be allowed that the object of chemistry

is to examine the one, and that not onlv the most difficult, but

which must contain the first principles of the other, that other

and subsequent part of natural science is a continuation of the

first, and they ought to be considered as parts of one whole.

Chemical philosophy^ 1 would therefore define to be that science

which investigates the movements and changes of Nature, and
endeavours to ascertain the laws and principles by which these

effects are produced. This is its proper object—it is the golden

key by which we unlock the secrets of Nature, and are enabled

to discover the laws of that power by which Nature produces all

her operations.

* Definitions of its application to practical chemistry and astronomy
wiii be give^ licreafter.

Distinction*
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Distinctions are made between it and other branches of science,

making it a separate and insulated portion of human knowledge.

Whereas every student must have observed that, in everv advance

he makes in chemistry, his views of Nature are enlar'^ed, and he

is enabled more correctly to ascertain the laws and principles of

the operation of the grand power, the cause of all the motion

and union of matter. The further therefore we advance, the

more these artificial divisions of science will be confouuded, and
the more certainly will be preindicated a tiuie when they will be

lost in the magnitude and splendour of truth.

Notwithstanding these partial definitions and arbitrary di-

stinctions, every description we have of the powers, the objects,

and the application of this science does more justice to its im-

portance, and develops, not an insulated portion of knowledge,

but, in fact, all that we include by the phrase Natural Hhiloso])hy,

and, more than this, th.e word Chemistry in:iplied and included.

I am firmly persuaded that improved chemistry, or, which is the

same thing, correct views on the laws which attracUon or the

power of Nature observes, will simplify science, and render its

acquirement easy, delightful, and rapid. It will not npj)car

strange that I should hold chemistry destined to this honour,

after what has already been said ; nor do I argue so much from

the wonders it has already accomplished, as from the nature of

the science. Its professed object is to remove the veil from the

face of Nature,—to discover the wonderful properties of mat-
ter,—and to become acquainted with the mysterious power by
which they are made to produce the various movements and
changes in the order of things, as well those of Nature, as those

of art in civilized society. Does it not comj)rehend the elements

of every science? "Is it not the centre and circumference of a

great circle, in which they all have their origin and termination ?

Can it be otherwise, when its sole consideration is the primum
mobile of matter ?

[To he continued.]

XX. On Barometric Fressurc ; JVIietlier affected by belnn po-

sited bejieaf/i a Balloon in the Act of ascending or descending P

By A Correspondent.

To Mr. Tilloch.

Sir, — J\. CONVERSATION among some friends a few evenings

since occurred, respecting barometrical pressure; and whilst en-

deavouring to account for some of the pha^nomena presented by

F 3 the
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the atmosplicrc, a question arose respecting the forces iintnc-

diately under a balloon ; and more particularly, the pressure of

the atmosphere downwards.
I venture to send to you a few (juestions, which have arisen

in my own mind, durina,- a short consideration of the subject;

intended, if you think fit, for insertion in your Magazine. I re-

frain from giving you what I have heard on the subject, because

'the conversation in which it occurred was private ;—and my
object at present is, to make a confession of mv own ignorance

of this part of experimental philosophy, and request information,

through the medium of your Magazine, from those who arc able

to give it.

If a balloon in a state fit for ascension is liberated from the

earth's surface, 1 conceive the barometrical pressure beneath, is

diminished for a short time ; i. e. whilst the balloon remains in

the vicinity of the spot from whence it was liberated: because,

as the balloon, with the column of air above, is lighter than the

collateral corres])onding columns ; it, whilst rising, must cause a

diminished downward pressure on the spot beneath. It has been
said to me, that, the pressure of the air taking place in all di-

rections, that of the columns surrounding the balloon will be

exerted as well under it as laterally, and produce the same
effect there as on any other part. This I cannot conceive to

be the case, until the balloon is so far removed from the earth's

surface, as not to influence the air on it ; or, in other words, until

the distance is such, that of all the air which flows in to sup{)ly

the place of the balloon as it rises, none comes from the earth,

or from that part surrounding the barometer. But whilst the

air which replaces the balloon forms a current enveloping the

instrument, the mercury in it I think would descend.

I dare not positively affirm that I am right in these conjec-

tures, and therefore ask your assistance to obtain information

concerning tiiem—but I will describe to you an experimenft I

made on the subject.

I bent about two inches of the end of a long open glass tube

upwards to an acute angle, and then immersed it to some depth

beneath the surface of water, in a large vessel ; inclining the

longer leg of the tube, so as to remove the point where it touched

the surface of the \yater to some distance from the spot imme-
diately over the lower opening. In this situation, the tube con-

tained a column of water which coijld not be affected by the

general mass in the vessel, except at the lower end. Then, I

was able by means of the lungs, and a large tube, to liberate

considerable bubbles of air in the water at any part. Permitting

the bubbles to escape over the orifice of the tube, they caused
' a C0113
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& considerable descent of the column of water within it, evident

by the depression of the npper and distant surface : if they were

liberated beneath, they did not affect it nntii tliey bad reached

the orifice, and then acted as before : if the bnbhies were li-

berated at a little distance above the orihce, the effect was not

i^o great, and at a certain distance was not sensible.

Perhaps I may commit an error in comparing the inelastic

lense medium of water, to the elastic rare one of air : however,

1 shall venture to do so ; for I am not aware that any circum-

stance could take place, were tlie experiment repeated in tiie

latter, which woidd i^hc results differing in their nature from the

above. The strength of tiie forces l)iought into action in tiie

two media cannot of course be considered equal, but they ap-

pear to me to be of the same kind.

It occnrred to me also, whilst making t]ie above experiment,

that the descent of a bodv in any medium should increase the

pressure beneath it; and in water, I easily succeeded in elevating

a column above its ordinary level, by letting a body descend to-

wards the lower extremity of it. Thu<, by permitting a leaden

weight to sink on to the end of the tube ; or, by thrusting a solid

body towards it ; or (as I at last made my experiments) by de-

pressing a circular plate of metal attached to the end of a stout

wire, I caused a rise in the column of water inclosed in the

tube.

I have not had time further to consider the effects ; and as

it would be an easv task to many of your readers to solve what

to me wonld be difficult, I venture to ask a few questions on tiie

subject.

A barometer being placed under a balloon ; does it not indi-

cate a diminished pressure on its ascent ? does not the pressure

increase as the balloon recedes? and in what ratio ?

A balloon or anv large l)odv descending in the atmosphere
;

tihoiild it not on ap|iioaching the earth increase the pressure be-

neath ? and in what jjrojjortion ?

A barometer on the earth's surl'ace being affected by the as-

cent of a balloon from the spot where it is placerl ; how should

a barometer be affected in the ear of a balloon ? should it not

mark a diminished pressure whilst rising, and an increased pres-

sure whilst descending, to what it would do in the same situa-

tions were no balloon present ?

The above questions might be put more generally, as on the

motion of bodies m mecha; and nianv others miglit be asked :

but were these answered, 1 slu)uld be able to solve the rest my-
self, and 1 prefer putting them in this form because they refer

iuore directly to the conversation 1 have before noticed. iShoidd

F 4 the
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the supposition contained in the last question be correct, the

method of estimating the height of hal'.oons by barometers mnst
be very uncertain,

I am, sir, yours sincerely,

Dec. 16, WAG.
' "

F.

XXI. Medical Premium of Fifty Gznneas offered hy A Cor-
respondent.

To Mr. Tilloch.

Sir,— JL^uiiiNG the reign of pedantry, knowledge that was not

dug out of a folio was considered as trifling, and beneath a man
of letters. But now, the diiFusiou of science in periodical publi-

cations has been found so useful to mankind, that men of the

first eminence do not disdain to send their contributions to li-

terary journals.

I was led to these reflections by some useful niedichl papers,

li^ich 1 have lately seen in the Philosophical Magazitte, and \\\

other publications, in which medical knowledge of the first im-
portance has been communicated to the public.

The columns of that excellent paper The Star have lately

been filled with answers to a riddle, which it was said had been

proposed by Miss Seward. This good-natured condescension

could only be attributed to the liberal desire of giving to some
of various competitors the chance of gaining 50^. I have rea-

son to doubt the existence of the legacy which ha? given birth

to so many rhimes. But I now, sir, beg leave by your means
to offer fifty guineas reward, for the solution of a problem

which would be really useful to my fellow creatures It is a

case in medicine ; and I promise to pay fiftv guineas to any per-

son who shall point out a cure for the disease, or a part of that

sum proportioned to the degree of palliation which may be pro-

duced by his prescription.

As 1 have been your correspondent from the commencement
of your Magazine, in 1/97, to the present time; and as I have

by other means been known to you, you will, I think, trust to

the pe^f()Im^i!ce of my promise.

Should this public application be successful, it would I think

open the way to similar proposals for the advancement of the

practical part of medical science, giving a motive and an op-

portunity for the exertion of latent merit.

I am, sir.

Your obedient servant,

z.

Z. of
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Z. of seventy-two years of age, of uniform'v temperate and

active habits, and of health in i;eiieral ,c;ood, thoujjh iiot robust,

was afflicted twenty years ago with the jaundice arisinj>' from

gallstones wliich have not since troubled hic.i ; and three years

ago, with a herma humoi nlis, which suppurated, and left the pa-

tient considerably dei)ilitated. Some time after this disease,

his stomach i)ecame disordered, and has ever since been liable

to loss of appetite, extreme flatulency, and frequent vomiting.

This vomiting has usually occurred at night, about eight or ten

hours after dinner. Sometimes, but rarely, food was ejected

from the stomach. In general a bitter fluid, resembling bile,

was thrown up. The violence of these symptoms sometimes in-

termitted for three or four weeks, and then returned again, as if

from some noxious accumulation in the stomach.

Of course the patient was weakened and somewhat emaciated

by the continuance of this disease; but his spirits, and the activitv

of his mind, have at no time been depressed. Every article of

diet that is considered as flatulent had Itch at different times

sedulously excluded. Animal and vegetable food have been tried

alternately and in conjunction. Abstinence from vvine, and from
all fermented liquors, has also been tried ; and these trials ha\'e

been made with care by a person used to experiment, and whose
appetite isentirelysubservient to control; and from repeated trials,

he has found nothing which has appeared peculiailv obnoxious

to his stomach, but fried fat, and the skiiuiy or sincvvy parts

of meat, and the acetous acid.

At different times, wine of all sorts, and malt liquor, have

been disagreeable to him. At other times, Port wine, mixed
with twice the quantity of water, has been his beverage at din-

ner, with sometimes one, or at most two small glasses of Port

wine after dinner. But rnalt liquor, viz. small beer of a good
quality, has seemed to agree with him better than anv other li-

quid. Water, which in his neighl)Ourhood is excellent, has not

been found salutary—for whether water, beer, or wine, or meat,
or vegetables, or simple puddings, or roasted apples, made part

of his diet, the same inordinate flatulency and sometimes subse-

(juent vomiting have recurred. It is to i)C observed, the acidity

which usually attends common indigestion has not been a sym-
ptom in this disease.

The bowels have in general been kept in a proper state by a

small quantity of aloes taken in the form of Darwin's dinnct"

pills, \yhich has never produced any constriction nor any excess.

Various remedies have been proposed by the medical friends

of the patient, who is happily known to many men of medical

eminence. Opium, bitters, alkalies have been tried; but every

kind of drug seems to have been ineifetstual. Indeed the patient,

though
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though he has the most t-incere regard for individuals of the

medical profession, and a high opinion of their skill, is not at all

uiclined to tamper with his constitution.

There is another symptom attendant upon this disease, which
must he mentioned. Ever since his recovery from the hernia

humoralis, three jears ago, his urine has never returned to its

natural colour, but has constantly been of a whevish a))pearance,

yet without flocculi or gluten. It has been voided in usual quan-
tities in the day time, but with unusual fre(|uencv in the night.

At times the urinary secretion has been affected bv a strange

propulsion of wind from the urethra, attended vvith a considerable

hissing or explosive noise, and ejecting a white fluid that has the

exact appearance of cuckoo-spiltle ; but which, on being touched,

appears to be nothing hut common urine mixed with air, with-

out any gelatinous consistence. This symptom is always at-

tended with a slight distension of the rectum, so that the patient

cannot determine the source from whence this gas is evolved

;

but this affection is not attended with any pain or inconvc-

liiencc.

The pulse has usually been regular, beating from 72 to SG in

a minute; at times however it has intermitted, and totally stopt

for some seconds ; but this irregularity has of late iieen less fre-

quent.

At the beginning of dinner, a spoonful or two of soup, or the

first morsel he eats, particularly if salt or spiced, produces a

profuse perspiration on the head, though at other times neither

heat nor exercise produces perspiration.

No prescription or advice will be attended to, the materials

or rationale of which are concealed. Z.

*'^* I have to state that the preceding premium is offered by
a gentleman of honour, and that I will take care to forward to

his address any communications which medical gentlemen may
wish to send to him. Let them be sent sealed, and without ex-

pense, in an envelope, stating that the inclosure relates to this

premium.—A. T.

XXII. Observations on the Advantages arising from the Use of
the ^Fire-gauze Safe tij-lamp, commonly called The Davy.
By Mr. John Buddlk.

XIaving observed in some of the periodical publications cer-

tain remarks on Sir H. Davy's lamp, which in my mind appear

to have originated in motives unconnected with truth and the

improvement of science, I feel myself called upon to do an act of

justice

i
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justice to the merit of the invention, in a public statement of its

great utility and extensive use in the coal-mines of this country.

It is not to be expected that anv great discovery should be

brought to litfht without subjecting its author to the envy and
insult of dabblers in science. Enough of rancour and spleen have

certainly been shown in this case. But I shall not take up my
time with enumerating the names and the misrepresentations of

those officious and mischievous persons, who have endeavoured

to persuade the world that there is little either of merit or utility

in this invention: their motives are too apparent not to be di-

stinctly seen through, by ail observing and liberal-minded men.

I must, however, in justice to myself, most positively contradict

a, calumnv which has been industriously circulated, and I feel the

greatest reluctance in noticing this vile report, beeause it is a

libel upon the honour and integrity of Sir H. Davy, as well as

myself, it has been reported that I had clandestinely commmii-
Xiated cortain ideas of Mr. Geo. Stevenson on a safety-lamp, tf?

Sir H. Davy,—than which there never was a more gross, a more
unfounded, or more malignant statement circulated. I think it

right to notice this in the strongest terms, lest the falsehood

should finally pass for a truth. It should have been contradicted

sooner, had i not thought it of a nature too ridiculous to be re-

ceived with credit: even at present I could not have been in-

duced to notice so contemptible a slander, were I not assured

that it still continues to be propagated.

The wire gauze lamp, however, is in use, and the benefits that

it offers to mankind must in time subdue the uneasy sensations

of envy and ingratitude that it has excited. During the last ten

months it has been extensively employed in all the collieries

under my inspection ; and it gives me the highest pleasure to be

able to state, that during that time not the slightest accident by
fire has occurred from its use, though several hundreds of lamps
are daily employed.

In the parts of mines where fire-damp prevails, the surveys

and inspections are now carried on by the light of the lamp with-

out apprehension of danger from explosion ; for experience has

shown us, that, with the caution of keeping it in proper repair,

it is absolutely safe ; and for the truth of this, I appeal to all

my professional brethren who have had occasion to use it, with-

out fear of contradiction.

The colliers never hesitate a moment to take it into any rc-

spirable part of a mine, however much it mav be charged with
fire-damp; for, whenever it appears that the air, either from
discharges of gas, or from casual interruptions of the circulating

current, becomes explosive,—only give the collier his Davy, and
|ie goes to his occupation with the same confidence in this im-

pure
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pure atmosphere, that he would do in any other situation with

a candle.

There has been much quibbling about the perfect safety of the

wire-gauze lamp. 1 scarcelv know how the words perfect safety

can apply to any invention for the preservation of human lifej

but when we have seen some hundreds of the wire-gauze lamps

in daily use for several months past, in all varieties of explosive

mixture, in the most dangerous mines of this country, u'ithout

the slightest accident occurring, it seems only reasonable to in-

fer, that they approximate as nearly to perfect safety as any .tiling

of human contrivance or manufacture can be expected to do.

It would, however, be quite unreasonable to expect that acci-

dents are never to happen, where the vvire-gauze lamps are used;

for it must always be remembered, that, setting aside the chance

of their being damaged by some of the casualties incidental to

coal mining, they are to be intrusted to the management of a

body of men amongst whom negligent individuals will be found,

who may use daauiged lamps, or expose the naked flame to the

fire-damp, in spite of the utmost vigilance of the overmen and
inspectors of the mines. Instances of great negligence have oc-

curred, fortunately without any ill consequences—always with the

dismissal of the offender from his employment ; but it would be

absurd to condemn the lamp, or even to quibble upon its want of

S'afety, on this account.

Independent of the principle of safety fiom explosion, which

the wire-gauze aifords, I do not hesitate to assert its superiority

over every other medium which has yet been contrived for emit-

ting light in safety-lamps, inasmuch as its flexibility enables it to

sustain very great violence. This I say of the common gauze,

which has hitherto been used. The twilled gauze, which Sir H.
has lately adopted, is of such strength as in a great measure to

obviate every objection on tlie score of weakness, or liability to

be damaged. It is a substance which unites the great advan-

tages of durability, and transmitting sufficient light. Of the

wire-gauze lamp, therefore, whether with plain or twilled

gauze, my decided opinion is, that it so greatly excels all other

lamps which I have hitherto seen, with respect to safety, con-

venience, and light, that I should not think myself justified

in using any of them while I possess the highly superior advan-

tages of it. I do not wish to speak invidiously of the labours of

other men, but would have it understood, that I have been in-

fluenced in my conduct in this affair by rational and disinterested

motives ; and (when the responsibility I am under is duly con-

sidered) no one can certainly disbelieve me when I say, by con-

scientious and moral considerations.

Both safety apertures and tubes occurred to Sir H. Davy, in

the
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tiie very outset of his inquiries ; but besides the complexity of

tubes, and the diificulty of admitting sufficient air to feed the

flame by apertures, glass, or some other transparent substance,

had to be employed, as a medium for the transmission of light,

and these are imminently liable to accident. He therefore re-

linquished these discoveries, and adopted cylinders of wire-gauze,

on accoimt of their combining the advantages of transparent

substances without being liable to their inconveniences * ; and

the same reasons, 1 have no doubt, have decided others in the

choice of the wire-gauze lamp.

Great pains have been taken to impress the public mind, that

certain viewers of this neighbourhood bruited about the excellence

of Sir H. Davy's lamp, and brought it into use in preference to

others of some pretended superior merit. The falsehood of this

calumny is only equalled by its absurdity. Is it likely, in the

name of common sense, that those to whose care the lives of so

many of their fellow-creatures are intrusted, and who also risk

their own existence daily on the wire-gauze lamp, should have

adopted it from any other consideration than that of a thorough

conviction of its exceeding every other description of lamp, in

safety, simplicity, and utility? It would certainly be expecting

too much of human nature to suppose that such a compliment

could be paid to any one, let his rank in society cr his eminence

in science be what they may. Such an idea could only have

sprung from the conceited opinions of those closet and fireside

viewers, who know little more of a coal-mine than its name, and

who cannot be supposed to be competent to sit in judgement on
matters in which they are wholly devoid of experience: and it is

only from such, that we have ever heard of any objections to the

wire-gauze lamp.

No one that has actually the charge of a fiery colliery has

hitherto denied the safety of this lamp, or set it on a level with

any that have been constructed on modifications of its principles.

It can scarcely happen that unprejudiced and practical men can

have any doubts on the subjeitt; and though much abuse has

been bestowed on our profession, for ignorance, stupidity, aver-

sion to improvement, and the like, I am, however, enabled to

state, that, at least in the present instance, tlie viewers of this

country have readily adopted a great iniprov( nient in the science

of mining;. Tiie schemes of visionaries and theorists mav have

bceti treated with indifference; but real improvements have al-

ways, I believe, been readily patronized by the coal owners of this

country.

WallsendCoilieryjJiuiuary 13, 1817. JoHN PjUDDLE.

* Sec Sir II. Davy's coiymunications on t'lc su'ijfct to. the lloyal Society.

XXIII. On
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XXIII. On the pretended Priority of Mr. Stevenson's Safe-
lamp. By W. P. Knight, Esq.

To Mr. Tilloch.

Sir,— JLn my letter written to you last month, on the very

absurd claim advanced by Mr. Brandling, I stated it as my opi-

nion, that with respect to dates so near each other as those

quoted by Mr. Hodgson and Mr. Brandling, it was difficult to

draw any inference as to priority. In perusing, however, the

evidence with more attention, I feel it necessary to alter my opi-

nion. I had turned over the leaves of Dr. Thomas Thomson's
Journal, and in his account of the Royal Society for the last

year, I found in the notice of Sir H. Davy's papers no mention

made of cither tubes or safe apertures. On mentioning this to a

Fellow of the Royal Society who was present when these papers

were read, he informed me that nothing could be more inac-

curate than Dr. Thomson's account.

That in the first paper, read Nov. 9, it was distinctly stated

that explosion from fire-damp would not pass through small

tubes, and that small apertures were insisted upon in the safe-

lamp ; and that the great object of the second paper, read Nov.

16, was to enforce the use of tubes or safe apertures. The same
gentleman mentioned that he had seen a lamp fed with air by
four safe tubes in Sir Joseph Banks's library, in the middle of

November. On referring back to the Philosophical Magazine,

I find safe apertures and tubes di'itinctly mentioned as forming

leading circumstances in Sir H. Davy's papers.

Now the Rev. John Hodgson states, that he publicly com-
municated to various persons Sir H. Davy's discovery, that ex-

plosions from fire-damp would not pass through tubes of small

diameter, on Nov. 2d and (jth, that Sir H. Davy had made a

snfe-lamp, and that this was mentioned to one of Mr. George

Stevenson's employers
;

yet Mr. Stevenson shows no lamp with

small tubes till Nov, 21. Before this time he had made his ex-

periments with a tube and a slider. Will any person believe that

Mr. G. Stevenson did not endeavour to profit by what he had

Iieard Sir H. Davy had done ? Besides, if he had an independent

claim, why was it not made at this time ? When Mr. G. Ste-

venson's third lamp with holes was brought forward Dec. 5th ;

this was stated to be the safe-lamp* that he had made before

Sir H. Davy's researches were published. But I must conclude

sO evident a case.

Can Mr. W. Brandhng be serious, or is he not attacking iro-

* §^ePhiI. Mag. for December 1816.

iiically
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nically Dr. Clanny, and J. H. H. Holmes ? Dr. Clanny in his

paper on the original safe-lamps, the steam safety-lamps, and
the gas-light lamp, states boldly that he was acquainted with
the circumstance that explosion would not pass through small

tubes; and J. H. H. Holmes, in a libellous advertisement pub-
lished in the Scotch and Newcastle papers, accused Sir H. Davy
of stealing every thing from Dr. Claiuiy, except the Doctor's
principle of security. I am, sir, respectfully yours,
Chelsea, Jan. 25, 1817. '

\V. P. KniGHT.

XXI\'. On the Laws of Terresiriol Magnetism in diff^erent

Latitudes. By M. Biotj ivith Notes by T. S. Evans,
LL.D. of Christ's Hospitat.

[Concluded from p. 16.]

ZiFTER having thus explained all that is at present known, on
the direction of these two magnetic forces in different parts of the

earth, it remains for us to consider their absolute inteiisity.

This has been much less attended to than the variation and dip;

which, no doubt, arises from its being more didicult to measure
with exactness. In this department, I know of no accurate ob-
servations except those that M. Humboldt has made in his cele-

l»rated Voyages and Travels, and those which M. Rosscl made
in the expedition of Admiiui dEntrecasteaux".

The

* It lias already been inentioneH, that the first person who noticed tlie

number ot" vibrations wliich a needle makes in a stated tiin<;, was our io-

t.',eiiioiis countryman, Tvlr. Gf ojj^e Grah:un, whose experiments are relalfcd

at r'liU leniith in the Pliilosophical Transactions fur 172;i, No. 389; or,

the old Abrid!;iuent, vol. \i. part ii. page 280. lie b< t'an to oliEerve, wheri

the needle vibrated 10" on each side of zero. Tiie luilowing arc the limes

in which 100 vibrations were performed.

1
Vibra-I

1
tions

1723. ApriM
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The researches of M . Humboldt on this subject have brought

to hght a very remarkable phaenomenon, which is, the general

increa'se of the intemily in proceedingfrom the magnetic equator

towards the pairs.

The same compass which at the departure of M. Humboldt
jEjave 24.J oscillations in ten minutes at Paris, gave only 211 at

Peru; and it has constantly varied in the same direction, that is to

sav, the number of oscillations has always diminished in ap-

proaching the magnetic equator, and always increased in re-

ceding from it towards the north. These differences cannot be

attributed to a diminution of the magnetic strength of the coni-

pass ; nor can we supj;)ose it would be weakened bv the effect

of time and heat : for, after a residence of three years in the

warmest country of the earth, this compass again gave as rapid

oscillations at Mexico as at Paris. Lastly, M. Humboldt neg-

lected nothing in his observations to ensure exactness: and they

have since been confirmed by the results which he has found in

making the needle oscillate successively in the magnetic meri-

dian, and in the plane at right angles to it: for the clip obtained

from these data, agrees perfectly with that by experiment, al-

though he did not then know the connexion between these ele-

ments whicli has since been pointed out by M. Laplace. The
exactness of these observations never having been called in ques-

tion, the truth of the consequences derived from them must also

be admitted : and this is the increase of the terrestrial magnetic

force, in j)roceeding from the magnetic equator towards its poles.

The experiments made by M. Rossel, at Brest and in New Hol-

land, lead also to the same conclusion.

The explanation just given of our knowledge of the magnetism
of the earth, is sufficient to show how very imperfect it is. Ig-

norant as we are of an immensity of essential data, principally

with respect to the variation, we cannot yet expect to arrive at

its true causes. We can therefore only seek for some empiric

laws, which, by embracing the greatest possible number of facts,

may bring before us their numeric relations, and point out the

principal elements on which to rest the observations.

I have already mentioned, that a great portion of the observed

dips, eapecially iu tliose parts of the globe where the magnetic

The mean of the first 50 vibrations of all the thirteen experiments is

2' 49",4. The mean of the second 50 is 2' 32",f : consequently those

that receded farthest from zero required 16,"7 of time more than the last,

and each 100 vibrations on an average were made in o' 22", 1. The dif-

ference between these times, shows how necessary it is to begin counting

the vibrations when the needle reaches some stated number of degrees on
each side the magnetic north: for otherwise no comparison can be made
bctweeti liie nuniber of vibrations in different latitudes.

equator
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equator is circular, might be represented very exactly;, by the

action of two magnetic centres placed at a small distance one
from the other, near the centre of the earth. Both M. Hum-
boldt and myself have been led to tliis result in the work which
I have mentioned above, and our Memoir was already pul)lished

when I learned that the celebrated astronomer Mayer had also

arrived at the same conclusion, in discussing the dips known in

his time: and that he even used it to represent the variations, in

a Memoir read to the Societv of Gottingen, but never prmted*.
The son of this great astronomer having been so obliging as to

send me an extract from it, I have been enabled to convince

myself of this identity: and I also found that Maver had disco-

vered, in an exj)erimental manner, that the law of magnetic at-

tractions is reciprocally us the square of the distance.

This consequence, whifh we have both deduced from elements

so diiferent, appears to indicate something more than a merely

empiric law. It is therefore necessary to examine it a little

closer. First, it is easy to see that a single magnet placed at

the centre of the earth could not produce all the phsenomena;

for then the magnetic equator would be a great circle perpendi-

cular to the right line drawn by the two centres of action, and
there would not result from it the inflexion which we have ob-
served in the South Sea. In other respects, such a magnet, in

whatever way it might be placed, would necessarily give symme-
tric phsenomena on both sides the plane drawn by its two centres

and bv the centre of the earth, a synnnetry which is no way con-
formable to the facts observed, especially in the South Sea and
the continent of Asia.

Not being able to adopt this simple idea, let us endeavour to

depart from it as little as possible j and since we have found
that it represents the observations made in Europe and in the

Atlantic Ocean sufficiently well, let us-try to make such a modi-
fication that it may be scarcely sensible in this part of the

globe, and yet that it shall be prettv large in the opposite part,

where the magnetic etjuator suddenly experiences its inflexion.

We shall arrive at this by placing a second excentric magnet near

this point, whose position and relative energy shall be determined
in such a way as to agree with the observations. Now, by making
the calculation, we find it siiflicient to give a very small force to

* This cirnimstance is mentitmcci by Professor Robison, at the end of
the article ^Lignethm, in the Suppleinetit to the tliird edition of the En-
a/clnptedta Britoindcu. lie also gives the results of INIayer's calculations

as lliey were first pllhli^lK'(l liy Liehttnhuri; in his ciiition of j'.xliljon's

Elements of Natioal Philosophy, 1784. The article here referred to, and
that of Variation in the body of the work, contain, perhaps, the most com-
plete Theory of ]\I:i;:nctisni that Ins hitlierlo been finhlished.

Vol.49. No.226. Fe^. 1817. G this
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this magnet, so as to cause the anomalies which occur on this

side of the globe to disappear, and also to make the small dips

that have been observed to take place in the southern part of

the South Sea, agree with the huge di])s which take place iu

North America. By thus dividing some other secondary centres

in the points of the globe where the irregularities of the variations

appear most extraordinary, it is probable that we should end, by

representing all of them with exactness, as also the dips and in-

tensities. Thus it is in the system of the world : the principal

motion produced by the action of the sun, is modified by the

perturbations that are caused by the small masses of the planets.

But as it is necessary to know the places of these masses, in or-

der to calculate their influence, so likewise it is necessary that

the most accurate observations should point out the position of

the different secondary magnetic centres, before we can compute
their effects.

Is the central magnetic action, indicated by these pliEenomena

with so much probability, really produced by a magnetic nucleus

contained in the interior of the terrestrial globe ; or, is it not

the principal resultant of all the magnetic particles disseminated

in its substance ? Of this we are ignorant: but the last sup*

position appears to be the most probable. The secondary cen-

tres would then be determined by some local attractions be-

coming preponderant. And, indeed, the observfitions show in

a way not to be doubted, that the general system of dips, of

variations, and of magnetic intensities, is very sensibly modi-
fied, sometimes in a sudden and irregular manner, by the neigii-

bouihood of great chains of mountains. Tbis appears to be

confirmed by the singular inflexion which the magnetic equa-

tor experiences near the numerous archipelagos of the South

Sea. It is well known, indeed, that ti)e islands with which this

sea is scattered, are only the summits of very high mountains

which elevate themselves quite to a peak from the midst of an

ocean where we can find no bottom. If the madrepores, of

which they appear to be composed, onlv form a thin layer, and
if, as has been supposed by some very able naturalists, the re-

niainder of their mass has been produced by the action of sub-

terraneous fires, the system of these islands would form the most
extensive volcanic chain that there is on the surface of the globe.

Then, all the irregularities produced by this system in the ge-
neral laws of terrestrial magnetism, would have nothing in them
but what is simple, and conformable to what is observed in vol-

canic countries*. For the action of subterraneous fires must
necessarily

* If the great magnet of the earth be like many loadstones that are to be
met with, and have more than two poles, as the ingenious autiior supposes,

these
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necessarily change the chemical state and the natural arrange-

ment of the ferruginous parts, in places where it exercises itself;

which changes cannot be made without affecting- the direction

of the magnetic needle, and modifying the general action of the

globe in those points. There are, indeed, several examples of

these alterations which have h.appened suddenly; and 1\I. Hum-
boldt has observed similar ones at Peru, after a great earth-

quake*. It is therefore possible, that the particular magnetic

centre belonging to the South Sea is owing to similar causes.

There exist, without doubt, analogous ones in other countries:

and is it not their alterations which during the last two

hundred years have produced these changes of variation of the

compass ; which changes are so irregular, that it has hitherto

been impossible to hud any law for them, but which, by this

very irregularity, appear to announce that they are not the

effect of an uniform and constant cause? According to this idea,

nothing in Europe would oblige the compass to return towards

the east; and indeed, since it has ceased to decline to the west, it

has not been observed to retrograde by any sensible quantity

:

so that, according to the observations hitherto made, it is im-

possible to decide whether it uill ever return or not.

The magnetic action of the terrestrial globe is not confined

ihcse will net on earl) other, and sradualiy change the forces with which

tliey attract, and thorehy inrtucnce the variation of the compass. This

action will however, in time, bring the whole to an cquilibrinm ; and as two

poles appear to he the natural and most simple state, to this it will always

have a tendency to return, althougi) the internal changes tiiat take place in

the bowels of the earth, arisin<; from chemical causes, may frequently coun-

teract and retard this operation. Tiie metallic substances which the earth

contains near its surface are well known to l)e continually altering their

nature: and if tiie variation of the compass depend at all upon the changes

of these substances, as is commonly supposed, it is evident, these changes

take place much more rnpidlv than is generally believed.
* Father do la Torre observed in Italy, during the great eruption of

Mount\'esuvius, that the variation was 16" in the morning; at noon it was

14*; and in the evening it was 10', and it continued in that state till the

lava grew so cold as no longer to emit any liglit in the night, alter winch it

slowly increased to i;^^ degrees, where it leniauied.

Daniel Bernouilii found the needle change its position -15' by an earth-

quake.

Professor Midler, at Manliclm, observed also that the variation of tlie

needle in that place was grcativ alVected by the earthquake in Calabria.

Such streams of lava as flowed from Hecia in the last dit adful eruption,

must have n»ade a transference of magnetic matter tiiat would considerably

aflFect the needle: but no observations seem to have beta made on the oc-

casion ; tor we know that common iron-stone, whicii has no effect on tliR

needle, will, by mere cementation with any inthunmable substance, becon.e

magnetic. In this way Dr. Kniirht sometimes made artificial loadstones.
—Enci/. Brtt.

G 2 to
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to its interior, or to its surface ; it extends also into space, .1^

has been proved by Gay Lussac and myself, in an aerostatic

ascent. It even appears, accordins; to our observations, that

the intensity of this action decreases slowly in proportion as \ve

remove from the terrestrial surface ; for we did not find any
sensible dimiiuuion at the height to which we were elevated.

Probably its diminution follows the general law of magnetic
actions; that is, the inverse ratio of the square of the distance*:

if so, it will extend indefinitely into space. Analogy leads us to

think that the moon, the sun, and the other celestial bodies,

are endowed with similar actions; and the more so, as the com-
position of aeroliths that have fallen on our globe have shown
us that the heavenly bodies contain, in like manner, magnetic
substances, such as nickel andironf. The magnetic actions of

all these bodies must, therefore, according to their positions and
distances, influence the direction of the magnetic needle on
the earth's surface, as well as the absolute intensity of the di-

recting force: and as these positions and distances are con-

tinually changing, by the effect of the motion of the earth

and of all the planets, it must follow that there will also be per-

petual alterations in the magnetic forces. For example : If the

magnetic action of the sun and of the moon be sensible, the

motion of rotation of the earth round itself, and its motion of

revolution round the sun, must produce diurnal and annual os^-

cillatlons in the magnetic needle. Now, not only do such mo-
tions exist, but their periods, having been established by a long

series of observations, agree with the cause which we have just

pointed out. At Paris, according to J\I. Cassini, the maximum
of the diurnal variation]; appears to take place between noon and
three in the afternoon; then the needle becomes stationary; it then

approaches towards the terrestrial meridian, until about eight in

the evening; then it stops, and remains stationary during the

whole of the night. But in the morning, about eight, it begins

again to recede from the meridian. If this second motion re-

nio\e

* This wns the law of raagnetic attraction discovered by Coulomb j but

Dr. Brook Taylor found by experiments which he made to ascertain it,

that at small distances it was nearly in the inverse ratio of the square of
tke distance: and further off it was inrecsely as the cube of the distance,

or even more than that.—Phil. Transactiofis, vol. xxix.

t It is here supposed that tiicse stones come to us from some of t-he

heavenly bodies, wliicii has not yet been proved.

I The diurnal variation was first observed by Mr. George Graham in

March, April, and May 1722, and published in the Transactions of the

Royal Society, No. 383. The greatest variation westward which he found
was 14'' 45', and tlie least 13° 50', by a mean of about 1000 observations.

Generally speaking, it was seldom less than 14", or greater than 14° 35':

But the most detailed account of it is given by Mr. Canton, in the Philoso-

phical
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move it further than the evening before, it follows that the va-

riation is increasing from one dav to the next ; if the contrary,

it is decreasing. The greatest diurnal variations generally take

place during the months of April, May, June, and July; that is

to say, between the two equinoxes of spring and autumn. They
are at Paris from 13 to 16 minutes. The least are from 8 to

10 minutes, and they take place during the remainder of the

year. Now, if we compare the analogous positions of the needle

on different days, but at the same hours, in order to have its

general progress, we find that, from the spring equinox to the

following summer solstice, the variation is decreasing; and that

it is increasing all the rest of the year, that is, from the sum-
mer solstice to the foUov.'ing spring equinox (as is represented

in fig. 4). For our knowledge of these periods we are indebted

to M. Cassini, who has estahiished them by observations made
during eight years at the Observatory at Paris.

Lastly; numerous observations prove that the magnetic needle

is subject to sudden and accidental alterations, which depend on

the ajjpearauce of those luminous meteors called aurorce ho-

phical Transactions, vol. li. p, 399, from whose observations it appears

that, althousili thej-ebe great irregularities in this diurnal change of position

of the needle, yet there is a certain average whicli is kept up with consi-

derable steadiness. Tiie following table shows the average of greatest

daily change of position in the different months of the year, observed in

3Ir. Canton's house in Spital Square, London, in 1759.
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reales^'. The absolute cause of this correspondence between
them is unknown, as well as that of the aurora lorealts itself.

The influence of this meteor on the needle is connnonly of short

continuance ; for, after beina; quickly agitated as long as this

manifests itself, the needle then returns to its usual position, and
proceeds again in the accustomed order of its motions : but it

also happens occasionally that it experiences a durable removal
from its place, some instances of which have been observed by
M. Cassini.

To measure these variations, whether diurnal or annual, Cou-
lomb used a steel needle, suspended to an assemblage of single

filaments of silk as taken from the natural investment of the silk-

worm, and just suiticient to support it. At the two extremities

of the needle he fixed tvvo metal arcs, carrying very fine circular

divisions. The wliole apparatus was inclosed in a box glazed

above, in order that the needle might be observed without being

agitated by currents of air. Tv,o microscopes fixed ou the box,

and furnished with hair micrometers, could each be directed

to thp divided arcs carried by the needle, and thus showed its

smallest motions. M. de Prony used for the same purpose a

long magnetic needle, carrying on its length a telescope which
moved with it ; the motion of which was observed on a distant

mark. M. Humboldt, who made a number of observations with

this apparatus, considers it verv exact.

It is important, for the future progress of natural philosophy,

that v.'e should determine with accuracy the present intensity of

terrestrial magnetism, in the same manner as the weight of the

atmosphere and the actual temperature of different climates have

been ascertained. By repeating the same observations after

some centuries, it would be known whether the magnetic force

varies in its energy, at it is certain it has varied in its two di-

rections.

The first method which j)resents itself to the mind, is to observe

the variation, the dip, and the intensity, immediately, by means
of three needles appropriated to this purpose, and then to pre-

serve them carefully for further trials from time to time. As they

are liable to lose their magnetism in this interval, they might be

restored to the same state by a fresh process, using for this pur-

pose bars well combined together, according to the method of

* " The aurora horealis is observed in Europe to disturb the needle ex-

ceedingly; somrtimes draninj; ic several dei;,rees from its position. It is

always found to increase its deviation trorn the meridian, and makes the

needle point more westerly. This disturbance someiimcs amounts to six or

seven degrees, and is f2;enerally observed to be greatest vhen the aurora
horealis is most remarkable. No needle but a magnetic one is aft'ected by
the uuroj'u horealis ; we may therefore conclude that there is some natural

counexiuii between this meteor and niagiietism."

—

Hobison.

thQ
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the do7tlle touch*. liuleed, in the application of this process,

the needles, by the influence of the extreme bars, are brought

instantaneously to a much stronger degree of magnetism than

that which they could preserve when they are left to themselves;

so that, if their internal constitution remain the same, the de-

gree of magnetism in which they are fixed must also remain

the same, or at least can only experience that degree of altera-

tion which arises from a change of intensity in the magnetic

force of the glol)e. This method might be rendered much more

certain by keeping thus a stated number of well tried needles,

the separate effects of which might be ascertained at any pre-

vious stated epoch. For if, in trying them again at any other

time, it should be found that they have preserved among them

their original properties, we might conclude with certainty that

they have not been altered in their constitution, and conseciuently

the observation of their absolute energies would determine the

real state of the magnetic force.

But the adoption of this method requires the preservation of

the needles, and the assurance of their identity. This care

might be dispensed with, if we could find a method of fabricating

two needles capable of being accmately compared together at

any time. For this purpose we must not think of employing

steel, which, being a mixture of carbon and iron, is necessarily

variable in its proportions. But this defect might be supplied,

if we could procure some wire of perfectly pure soft iron by che-

mical means. For, according to the experiments of Coulomb,

\yhich we have already mentioned, twisting gives such a degretj

of density and elasticity to iron, that it takes magnetism nearly

as well as steel, and retains it equally as long : it is, therefore,

only riecessary to regulate the quantity of twisting. Now, this

is easily done bv taking wires of an assigned length and size,

and measuring the number of turns which they are twisted by

means of a micrometer. Each of these wires should then be mag-
netized to saturation, and a certain number of them should be col-

lected together, so as to form a bundle, the directing force of which

should be measured, either by a magnetic babuice or by the me-
thod of oscillations. All the dirticultv is thus reduced to the pro-

curing of pure iron, and this ditliculty belongs solely to chemistry.

If in any given place a piece of soft iron, such as a key for

example, be put in the direction of the magnetic dip; the key

presently acquires two poles, which act on the magnetic needle

in contrary directions. Turn the key about, and its poles will

change, and the same effect may be reproduced.

* Sec Snppli'iucnt to the 3d orlitioii of the E)ici/. Brit. ;irt. Magrictisii/,

No. ^9; .111(1 for a list of all tiio host writers on tins siibieet, sec the end
of tliiit article, No. 89; or Dr. TliDiiui'i Young's verv valuable Treatise of
Natural Philosophy, vol. ii. page 4o7.
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XXV. Answer to Mr. John Farey Sen. and to Dr. John'

Murray. By J. Murray, Escj.

To Mr. T'dloch.

Sir,— IVIy name being introduced by Mr. John Farey senior,

and Dr. John Murray, in vour last number, I am peremptorily

called upon for an early reply.—That answer is now submitted.

A contest regarding the priority ot an invention niav certainly

be carried on without a'^perity, for the object is mert-lv to ascer-

tain a fact ; and it is c(jually obvious that few would Ije found so

silly as to wish to have the merit of inventing a thing of no use.

Mr. Farey has nothing to do wit'.i this contest : his is of a dif-

ferent kind. He aims at inducing the neglect, the di^u^e, and

the contempt of the invention of the safetv-lamp. Now if others

could with him believe it useless, and be brought to consider it

not merely as a matter of iiuhfference, but as criminal, to defend

men from the danger of being destroyed by explosions of fire-

damp, they might then talk of it with much composure. But
others do not take the same view of it as Mr. Farey, and he of

all men has the least right to complain if the charges which

he brings against others should, sometimes, be met by terms

wliich ought not to appear in the nicelv-balanced language of

courtesy. I am unconscious of having offended Mr. Longmire. If

I have, I entreat his forgiveness. The good and generous mind
will imj)ute it to an honest warmth in favour of a discovery the

most important that has ever risen upon the horizon of existence:

and when I consider *' what it has done for thousands," I am
absorbed and lost in the contemplation. I may be called an

enthusiast: Indeed I am— I assume not the character of a man
of science ; but 1 trust Mr. Farey senior will not deny me the

appellation of a philosopher. I shall be content to follow (though

at an immeasurable distance between) onward in that path of

research which has been illuminated by the discoveries of Sir

H. Davy.

The recommendation of an occasional use of the safe-lamp

is one which will not be followed ; nor can I conceive any thing

more absurd or ridiculous than to employ the instrument

on a Monday, and then han<^ il up the week through. The
fatal effects of such a procedure have been recently awfully ex-

emplified in the last colliery which I descended. I e>itieated

Mr. Roscoe to the continued use of Sir H. Davy's safe-lamp—to

be uniform and \miversal. The neglect of the precaution has

accelerated that event which I hope will be a fence against any

impressions from the doctrines of Mr. Farey senior. Sir H, Davy's

lamp
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lamp was used in the Bagilt colliery, and some were ordered from

Mr. Newman of Lisle-street, by Mr.Roscoe, to whom I submitted

Mr. N.'s address ; but such has been either only occasional, or

used in such parts of the mine as were too alarming to he disre-

garded. I would not for a moment be understood to impeach
either the prudence or precaution of Mr. Edward Roscoe, whose
attention and care are highly honourable to him.

Mr. Farey senior cannot sav I took him bv surprise in the letter

inserted in " The Carlisle Patriot," as I dispr.tched to liim the

paper which contained it. For what pmpose he has kept it out

of sight for about a twelvemonth, I cannot even conjecture; nor

can I divine for what end it is now introduced. 1 may here

state, that at this period I had not seen Sir H. Davy's safe-lamj',

nor was aware of the extent of its aj)piitation. It was then iu

infancy, and I only obtained a confused and indistinct idea of

its structure and properties through the medium of the press; but

when I received one, and passed it through explosive atmospheres,

and saw its simplicity and its efficacy, and proved its "mighti-
ness," I became a convert, and believed. All other lamps asso-

ciated with this, notwithstanding Dr. Murray's self-complacent

opinion, are bubbles in the comparison—" Hypeiion to a satyr."

Mr. Farcy's latter paragraph is pitiful, very pitiful.

Dr. John Mm-ray conmiences his paper vvith observing, that

I was not aware of its being taken from Tiie Transactions of the

Royal Society of Edinburgh. There is nothing to warrant this

conclusion— I questioned the propriety of making this a. leading

article in the Annals of Philosophy ; and as for tlie violence of-

fered to Dr. John Murray, judge ye :— In reply to the article in

the " Edinburgh Star," I explained and gave in answer a satis-

factory rejoinder. In concluding, I remarked—" It must be evi-

dent that the Doctor, feeling himself anticipated, is sore upon the

subject. This is the pi.nctum saliens." Such is the I'iolence

I have done to the person and character of Dr. Murray! Con-
fident that my reply was most conclusive, Dr. J. Murray antici-

pates in his paper a?i ansivev, but he excuses himself from no-
ticing it. This is an easy way of getting rid of his dilennna. Whi'
does Dr. Murray contiuc iumself to remarks respecting the struc-

ture of the CHIMNEY, which I admit in the fust case was not so

simple as that afterwards adopted, and described in your last

number? The other suggestions are cjuite independeiu of the

<luestion, and have nothing to do whatever vvith the position, ^' A
lamp might be made air tight and fed by a flexildc tube from
the floor of the mine ; the carburetted Iwdrogcu beiiig lighter and
ascending woidd occupv the upper pait, aiul ihuv could not enter

the tube." And yet, with this language before him, lie ajfect^

to deny that I have anticipated him in suggesting the structure

of
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of an air-tiglit lamp founded on the specific levity of the fire-

damj), to be fed hy air contiguous to tlie floor of the mine ;—and
directs his objections against the other suggeslions, that are

insulated and unconnected. It is strange that every other per-

son wlio reads t'lc paragraph cedes the priority to me. And
though Dr. ?\inrray may accuse Sir H. Davy and the Rev. j\Ir.

Hodgioa of collusion—Psha! psha! ho surely cannot apply this

to Mr. Knigiit and Philaletlics in your last number, who ijat-

PEN to be of the same o])inion. Respecting ti\e olher pro-

poniions, which the Doctor pronounces untenable, because not

sufficiently exj)lanatory, I shall prove to your decided convic-

tion in a future number, that they are founded on well-known
hvdro-pneutnatic laws; meantime this distinct feature belongs

not to our (juestioc.. I do not comprehend what Dr. IMurrav

means by the expression '•• all that I was called on to do." For

my own part, I was a volunteer in the cause of humanity, and I

am sure Sir H. Davy was. Dr. J. Murray observes, that " the

plan in all its extent is preferable to any that has yet been brought

forward." Really this is too bad.

Let me honestly assure Mr. Knight that I do not claim, nor

have I claimed, the j)riority of constructing a lamp on the prin-

ciple of a diminished atmos))here. (jod forbid that I should

he thought possessed of the wish to rob Sir H. Davy of a single

leaf of the wreath of which he is the wearer! No: I shall re-

joice to see it flourir>h :— I'd

" Rather he tlie thinj: tlnit crauls

Upon tlie dunj^cou wall."

Heaven itself will bmile upon and consecrate it. His last in-

teresting discovery is justly entitled lo the appellation to jc^Acy,

or file leant ij'vl.

Nobly as Sir Humphry Davy has served the sacred cause of

humanity, and brilliant as have been his discoveries, I must ex-

press it as matter of astonishment and regret that no public testi-

mony of national gratitude has been voted him. As a citizen

of the world, and appreciating- the talents of the distinguished

individiml who has unfolded " the portals of worlds unknown,"
1 would humbly propose that the friends and admirers of Sir

H. Davy should award some acknowledgement expressive of

their gratitufie and esteem, and to connnemorate in a lively and
lasting manner how highly they honour true taste and feeling

when properly directed, and how much they value those ex-

alted talents by which the lives of myriads of hmnan beings

are protected and saved from destruction— a scene at whicli my
best feelings glow even in anticipation, and \vhen only discerned

through the valley of those shadows which bound the prospect

of
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of futurity. I like not that cold philosophy whose end and aim

is Stoicism. For my own j)art, I trust I shall be permitted to

add " mv stone to the cairn :" and, though feeble the tribute, it

will be honesllv and cheerfullv bestowed.

I hope it will not be said that the question rests with the pro-

prietois of coal-mines. This narrow and contemptible idea can

only be entertained by those whose puerile and contracted views

are mean and despicable. On the great and glorious cause

in question, there can be but one voice. Let it be expressed,

and the great and good will be glad to meet the appeal, and
honour and sanction it,— I fondly trust the suggestion will not

be despised because it emanates from so humble an inriividual

as myst'lt I feel somewhat gratiiied that, touched v/ith the

awful reiital of the destruction of human beings, I was among the

earlie5.c in tlie held;—and when. the distinctions of fortune shall

sink into obhvion, the name of Davy shall live, and be associated

with that of Newton and other benefactors of the human race,

and be venerated, and ever named with gratitude.

I always am, sir,

Your faithful and obedient servant,

Surry liist^tutimi, Fe!i. 3, 1817. J, MURRAY.

P. S.—Dr. John Murray is required to interpret the following

passage from page 154 of my *' Elements of Chemical Science,"'

published 2()th of June ISlo, and five months before his pa-

per was read before the Royal Society of Edinburgh, and not con-

fine himself to a violent invective against ex parte and garbled

extracts from suggestions of an unconnected and independent de-

scription.

^^ A pipe might supply an air-tight lamp from the mine, and
the orifice of the tube receive the supply from the stratum of air

contiguous to the floor. The carburetted hydrogen being lighter,

and ascending, would occupy the upper part, and thus could not

enter the tube." J. M.

XXVI. On the Union of Copper with Iron, &c. By Mr,
P. N. Johnson.

To Mr. Tilloch.

Sir, — X ou have several times favoured mc by inserting in

your valual)le Magazine the results of experiments I have made
on various substances, exhibiting effects very different from what
would be suggested by mere theoretical speculation.

I now wish particularly to call the attention of your readers

to the combination of copper with iron, which, although stated

by
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by many writers on metallurgy to be capable of uniting in an

INDIRECT way, is yet by most operative men, as casters of cop-

per, and others, positively denied to have any such capacity.

I have had my attention directed to this subject, by being

summoned as an evidence in a cause Smith v. Frost. Mr.

Smith, who uses copper pans to boil the ingredients for making

a green pigment for painting and dyeing, had been recomm^'uded

to make use of cast pans, to save the expense of wrought ones; but

these not answering his purpose, he employed me to inspect and

give my opinion on them. In my experiments J proved the

presence of tin and iron: the latter was in a very minute quan-

tity: but from the proportion of the former the contract was

supposed to be void. Tlie opposite party however, being cop-

per-smiths or casters, positively asserted the impossibility of

the union of copper and iron. And finding, on inquiring of se-

veral persons in the same way of business, that a similar opinion

generally prevailed, I resolved on making some experiments to

prove how far it was possible to unite these metals,

I first mixed 100 parts of copjier with two of iron, covering

them with rosin and filling the crucible with powdered charcoal.

After being exposed to about 90" of Wedgwood's thermometer

for a quarter of an hour, the mixture gave a clean lump of copper

ROt quite so malleable as when unadulterated, and with a redder

grain. I then endeavoured to ascertain how much iron the cop-

per would take up, by covering 400 grains of pure copper with

iron filings, and filling the crucible as before. The produce was

SSO grains, of a large red grain, bubbled in the inside as if occa-

sioned bv confined air, with a clean uneven surface, and possess-

ing; nearly the malleability of zinc.

The next thing was to prove the existence of tlie iron by the

usual process of analysis. The increased weight, indeed, clearly

proved its presence ; but I thought the analysis necessary, to

prove that only the iron had entered into the composition. As

the iron I had used for the foregoing experiments was slightly

oxidated, I fancied this might have facilitated the union. I

therefore subjected 400 grains of copper covered with black

oxide of iron (the crucible filled with charcoal) to a strong de-

gree of heat for half an hour. The produce was 526 grains of

copper remarkablv red, which on analysis nearly answered to

the increased weight as metallic iron. I consider the iron to

have been the cause of the copper having such a red appearance,

from its partially oxidating it : it may perhaps, too, have had

the etfect of making it more brittle, by separating the particles

of metallic copper. I further ascertained that this oxidation

greatly facilitated the combination. Having melted 400 grains

of pure copper^ with a clean bit of thick iron wire, taking care

tQ
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to cover the crucible well, as in the former experiments ; the

produce was a lumj) of copper, in the heart of vvhich a bead of

steel (containing a proportion of copper) was found inclosed,

with some loose bits of steel, on the surface of which a few grains

of bad copper were to be perceived. The copper was very mal-

leable, but not so much so as when unadulterated, and containing

only 4f per cent, of iron.

The formation of the steel may of course be accounted for by
the crucible being filled with charcoal, to prevent the oxidation

of the copper.

Although the union of these two metals is certainly not so

perfect as that of other metals, yet I trust that those who credit

these simple experiments will abandon the prejudice of there be-
ing any impossibility in their combination. For my own satis-

faction, I have made several experiments in uniting copper with

other metals ; and perhaps you may consider them sufficiently

interesting to give them also a place in your pages. What more
particularly struck my attention, was the effect of arsenic when
melted with copper. It altered the colour vvithout increasing the

weight of the copper, being no doubt volatilized.

United with two hundredth parts of arsenic, the copper was
rendered whiter, softer, and more ductile, but not increased in

weight. United with ten hundredth parts of arsenic, the copper,

as in the former case, was not increased in weight, but became
very white, and not quite so malleable.

It may be necessary however to observe, that I used the glass

or oxide of arsenic, which might have facilitated its evolution; al-

though, as the crucibles were filled with charcoal dust, I thouglit

this would have prevented any such effect.

Copper united with two hundredth parts of tin was rendered
less malleable, became of a flaky bright when suddenly flattened

by hammering, was smooth in the fracture, and had a colour in-

clining to yellow, and somewhat whitened.

Copper united with two hundredth parts of lead assinned a
bright flaky appearance when hammered, and the malleability

was much diminished.

Copper united with two hundredth parts of zinc was rendered
softer and less ductile, but not so flaky as when united with
either tin or lead : the fracture was of a dirty- red colour.

I shall shortly have the pleasure of submitting to your notice
the result of my experiments on the combination of some othei*

metals. I remain

Your respectful and obliged servant,

P. N. Johnson,
Maldcii-ianc, Wootl-strtct. Mineralogist and Assayer.

XXVII. On
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XXVII. Ojj Ihe Resioration of Vision, when injured or destroyed

in consequence of ike Cornea having assumed a conical Form,

By Sir William Adams.

To Mr. Tilloch.

Sir,— JtIaving v.'ritten and sent the subjoined paper almost

too late for insertion in the last number of tlie Journal of Science

and the Arts, and being disappointed in the expectation of seeing

a proof sheet, in which it was my intention to have made some

important corrections and additions, I now take the liberty of

requesting that you will insert it in the next number of your

valuable Magazine; by which you will probably prevent a mis-

conception of some of my opinions, and much oblige

Your obedient humble servant,

26, Albemarle-street, Jan. 10, 1817. Wm. Adams.

On the Restoration of Vision, <^c.*

Among the causes producing short sight, is a morbid thickening

of the transparent cornea, which has been usually termed conical

cornea. One of the first, and, I may add, the best descriptions

vet given of it, has been by Dr. Leveille, an eminent French

physician, and translator of Professor Scarpa's work on diseases

of the eye, into the French language.

The conical cornea, although a disease not so frequently met

with as many other morbid affections of the eye, is yet by no

means of rare occurrence ; and any curative effort which is ca-

pable of being successfully exerted, becomes the more interestingj

the advanced stage of the disease (as far as I have been able to

learn) having been hitherto considered by authors as incurable.

It is, therefore, highly gratifying, that the resources of art are

found competent to afford effectual relief even in this apparently

hopeless case, in which, although it is impossible to remove the

disease itself, when thus fully formed, yet, by takinij away one

of the healthy parts of the eye, whose use is similar to that of

the diseased growth of the cornea (which does not admit of re-

moval), vision, it will be shown, may Se restored nearly to per-

fection.

The malady in question commences by a morbid growth of

the whole substance of the cornea, but more particularly its cen-

tral part, situated opposite to the ]mpil, and the patient's de-

gree of short-sight increases in exact proportion to this growth,

which takes place without inflammation, and in general without

* The corrections and additions alluded to in Sir William's Note are in-

corpoiated in the subjoined copy.— Edit.
opacity.
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opacity. Its advance, unless arrested by the appropriate medical

treatment, is usually slow, but progressive, until at length the

cornea, instead of" being a regular segment of a sphere, wholly

losing its natural curvature, assiunes a conical form.

This change of structure produces some ciirious ph^enomena
in the appearances as well as the uses of the cornea. On ex-

amining it in front, it assumes an unusual degree of sparkling

brilliancy, nearly resembling crystal, except (as is sometimes the

case) where there is an opacity^ in the apex of the cone. Dr.
Leveille attributes this brilliancy to the cornea's strongly re-

flecting, instead of traiismitting, the rays of light, by wiiich he
supposes that the pupil i)ecoining contracted, in a strong light,

thereby produces an imperfect utsd confused sight ; but this ex-
planation of the cause of the patient's imperfect vision, it will

be hereafter shown., is erroneous.

If the cornea be examined laterally, it will be observed that

the thickening gradually increases from its circumference to its

centre, where the apex of tiie cone is usually seated, although, in

some instances, I have seen it on one side of the centre. If

the cornea be simih.rly examined, opposite to a strong light, its

thickness at the Ijase may in general be traced, wliile the sugar-

loaf form of the apex renders it impossible to be miistaken for

anv other disease of the eye.

The change vvhicli this disease produces, in respect to vision,

is very important. Soon after the commencement of the dis-

eased growth, the patient complains of being unable to see ob-
jects distinctly, at the usual distance; and his power of vision

becomes gradually shortened, in pro])ortion as the disease ad-

vances, until at length he is unable to perceive minute objects

with any degree of distinctness, however near they may be placed

to the eye; and cannot make out large ones when aiiove three

or four feet distant. In fact, vision is destroyed in relation to

the useful purposes of life, and^ he becomes nearly as df^pendent

as if totally blind. Indeed, I once saw a young lady labouring

under this disease in botli eyes, who did not ventme to go any
where without a guide.

The disease generally begins at the first in one eye, and a
similar aftection commonly succeeds in the other. I have met
with it in almost every stage of life, from a girl of sixteen to an
old lady of seventy, and am not aware that it is peculiar to any
sex or age, although I Iiave certainly seen it much more fre-

quently in women than in men, and more in young than in old
persons.

The opinions generally entertained of the cause of the dis-

ease in question, appear to me lo have been incorrect, and have
necessarily led to an erroneous practice in the attempts which

have
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have been made for its alleviation. The conical form of the

cornea has been attributed to an ovcr-distention of that tunic,

occasioned bv a superal)nndant secretion of the aqueous humour,

which continually stretchinc^ the cornea, has gradually occasioned

it to yield to the pressure from within, aud thus produced the

alteration in its form. To remove this supposed over- distention,

it has i)een usuaHy recommended to evacuate the aqueous hu-

mour, by puncturing the cornea, and afterwards to employ

pressure, astringent collyria, &c. to prevent its reaccuinulation.

Experience has, however, shown the total inutility of these

modes of practice. The operation of evacuating the aqueous hu-

mour has been, in some instances, repeated several times, vvitli-

out any permanent advantage being found to result from it ; and

although it is an operation neither painful nor difficult to per-

form, vet it is sometimes dangerous; for if the crystalline lens

should be wounded by the instrument with which the puncture

is made, cataract will most likely ensue ; and I have been in-

formed of a case, where this actually occurred, during the at-

tempt to evacuate the aqueous humour.
Having, at an early period of my practice, been impressed

with the opinion, that the conical form assumed by the cornea

in this disease, was the effect of a morhid groivth of that tunic;

and that the sl.ort-sight experienced by the patient, was to be

attributed to its increased refractive power, which, together with

that of the crystalline lens, brought the rays of light to a point

fcir short of the retina, it occurred to me, that as it was impossi-

ble to remove the morbid growth of the cornea, without ren-

dering it unfit for the transmission of light, a useful degree of

vision might be restored by the removal of the crystalline lens. I

was the more strongly led to form this conclusion, after having

myself tried the experiment of looking through deep convex

spectacles, such as are em])loyed by patients after the removal

of cataract, which, I found, produced a confusion of sight, very

similar to that which I had heard described by persons in whom
the cornea had been conical in the extreme degree. I therefore

resolved, more than six years since, v/hile surgeon to the West
of England Eye Infirmary, instituted at Exeter, to remove t'ae

crystalline lens in a case in which that body had become opake,

and also affected with conical cornea. Some circumstances,

however, prevented the patient, who was a young woman, and

a pauper, from being sent to me to the Infirmary. About three

years since, another patient, from the country, an old woman,
nearly seventy years of age, placed herself under my care, la-

bouring under this disease, accompanied with cataracts, in whom
I successfully removed both the cataracts, and had the gratifi-

cation to find her vision thereby restored to an extent which far

surpassed
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Surpassed my most sanguine expectations. I observed that slie

was capable of seeing much more <listinctly without convex

glasses than is usual for persons who have undergone the opera-

tion for cataract, while, with a convex glass, she could read small

print without any ditliculty. Not being able to ascertain the de-

gree of vision which this patient experienced previously to the

removal of the cataracts, nor whether the diseased change had
been going on in the cornea and crystalline lens at the same
time, I necessarily cannot state the exact amount of the benefit

wliich she derived from tlie operation. This, however, was de-

monstrated—that, by the removal of the crystalline lens in eyes

afFectcd with conical cornea, nearly perfect vision was restored;

while it is well known that, in cases of conical cornea where no
cataracts exist, vision is usually as imperfect as if the latter ma-
lady formed a part of the patient's disease.

The favourable result of this operation fully confirming the

oj)inion which induced me to perform it, 1 determined at the

earliest opportunity to try the effect of removing an healthy

crystalline lens, as a remedy for blindness produced by conical

cornea. A favourable case presented itself the following year,

in a young woman, who, during six years, found her sight gra-

dually decreasing, and, at the expiration of that period, had be-

come so blind, from this disease, as to be imable to continue her

employment as a servant, and was in consequence obliged to

apply for parochial maintenance. Shortly afterwards she was
sent to an Eye Infirmary in London, where receiving no benefit,

she was subsequently brought to me, and solicited in the most
urgent terms the trial of any practice, which afforded a prospect

of restoring her to sight. I carefully examined her eyes, and
found that the cornea of both eyes had assumed the conical form
in a great degree, attended by a slight opacity in the apex of

each cone, but none whatever in the crystalline lens. She could
walk without a guide, and could see at three or four feet distance,

so as to avoid running against any person, but had entirely lost

the power of reading, or perceiving minute objects, however
nearly they were placed to the eyes.

I eifectcd the removal of the crystalline lens, by causing- it to

be absorbed, which method of operating is to be preferred to
every other hitherto practised, whether the lens be opakc or not,

in cases where, like the present, it admits of being freely divided.

The patient, however, returned to the country before the eve
had entirely recovered from the operation, and I did not see her
again until nearly twelve months afterwards, when I was in the
highest degree gratified to find her capable of- discovering minute
objects, and reading the smallest-sized print, without the assist-

ance of a glass, while holding the book at the. usual distance of

Vol.49.No.226.Fei'. 1817. H ten



1 14 On the Restoration of FWion.

ten or twelve inches from the eye, nearly as well as she ever re-

collects to have done. The usual cataract spectacles for near

objects, of two inches and a half focus, conftased her sight nearly

in the same manner as before the crystalline lens was removed,

while with those of nine or ten inch foci, her capability of seeing

minute objects was somewhat improved. She saw objects at a

distance better without than with any gla-is I could find ; whereas

the usual standard for distant vision, after the operation for ca-

taract, is four inches focus. She now neither uses a glass for

near nor distant objects, has again returned to service ;
and a

gentleman told me, who has recently seen her, that she accu-

rately described to him an object which was considerably more

than a fjuaiter of a mile distant. Twelve months after under-

going this operation, I operated upon the other eye ; but she

again left town before the eye had recovered itself, and before

tlie lens was entirely absorbed. Previously, however, to her de-

parture, she could read small print with this eye, by the assist-

ance of a convex glass of two and three quarters inches focus,

while with one of nine inches focus the sight was greatly im-

proved in viewing distant objects.

As the degree of conical form of the cornea appeared to be

the same in both eyes, and as the patient was eiiually blind in

both eves before the operations, it is a curious circumstance, and
deserving notice, that the two eyes should ret)uire glasses dif-

ierhig so much in their refractive power. Not being able to

obtain any other information from the patient as to the pro-

gressive amendment of her vision, during the twelve months she

remained in the country, between February 1815 and February

18 1(), when she underwent the operation upon the second eye,

except " that her sight continued to get stronger," (an indefinite

mode of expression made use of by jjoor people in their recoverv

from almost every species of diseased eye,) I cannot undertake

to afford any authentic data for the hvpothesis which I venture

to offer as an explanation of this phasnomenon.

It appears to me that the greater degree of improvement of

vision in the eye first operated upon, might be occasioned by
tiie increased susceptibility of the retina from the exercise of that

organ, and the power the ej'e had acquired of adapting itself to

see near and distant objects distinctly, during the interval of

twelve months the patient was absent ; whereas the trial with

the two and three quarters convex glass for near objects, and
nine for distant ones, on the eye last operated upon, was made
only a few weeks after the operation, and even before the atten-

dant inflammatory action had subsided, or the whole of the lens

become absorbed. I am led to adopt these opinions from ob-

servations njade in numerous instances upon persons who have

successfully
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successfully undergone the operation for cataract, and who al-

most nnifonnlv require deeper convex glasses to see distinctly

immediately (subsequent to the operation, than are necessary af-

terwards. That the retina and optic nerve become partially in-

sensible from not being exercised^ and reacquire their natural

susceptibility when again brought into use, are facts which I

have so often witnessed, that I judged them sufficiently con-

firmed to insert them in my practical obs^^ervations on diseases of

the eye ; and I have also generally observed, more particularly

in poor persons, who from the inconvenience attached to wearing

spectacles, appear to feel an objection to their use, that although

they are unable to see cither near or distant objects immediately

after the operation, without glasses, yet, after a time, they ac-

quire the power to a considerable degree of perfection, if they

liave the patience to do without them. I cannot elucidate these

opinions better, than by instancing three cases which have oc-

curred in the exten'^ive opportunities I have had of making si-

milar observations among the patients on whom I have operated

for the cataract.

The first was a postillion who had been blind nine years in one
eye, and three in the other. Both cataracts were successfully

removed by the operation effecting their absorption, and v/hen

he resumed his employment as a postilHon, he was, from neces-

sity, obliged to wear his spectacles, not being able even to walk,

without them ; but finding that his passengers were frequently

apprehensive of their safety, from being driven by a person re-

quiring spectacles, he by degrees left them off altogether in the

d;i\', and in the course of twelve months he could drive quite as

well without as with them. At night, however, when the rays

of light being comparalivelv i^iw in number, require the most
complete concentration upon the retina, to produce a sufficient

impression upon that membrane for the purposes of vision, he

still derived great advantage from the use of distant sight spec-

tacles. The poor fellow died of plemisy about two years after

the removal of the cataracts. Mad he lived, it is probable the

susceptibility of the retina would have ;;o far increased, and the

aujustive powers of the eye so murh imjiroved, that he would
have seen even at night, sulliciently well without the use of any
glasses.

While at Exeter I effected the removal of cataracts in a voung
man twenty years of age, who was born with them. The ca-

taracts were originally fluid, but, as is usually the case when this

species is suffered to remain for any long period without being

operated upon, the fluid part had become absorbed, leaving no-

thing but an opakc capsule containing the grosser parts of the

cataract. With the right eye he could see brilliant colours, and

H 2 perceive



116 On the Restoration of Vision.

perceive light from darkness, but could not discriminate any ob-

ject; with the left I found him capable of seeing objects at a

distance indistinctly, and of distinguishing large-sized letters

when held in an oblique direction within two inches of his eyes,

and with his back turned to the light. If, however, he attempted

to read facing the light, he entirely lost this power ; and un-

der the most favourable circumstances, the sphere of vision was

so circumsciibed, that it did not include above three or four let-

ters at a time. To my surprise, as soon as the eye had recovered

from the operation, he was able, without spectacles, to see both

near and distant objects with a degree of precision cjuite unusual

without their aid. He returned home at the end of ten weeks

(a fortnight only after a second operation, which was performed

on one eye), and I did not again see him for about nine months,

when I found him capable of reading and writing with loth eyes,

without the assistance of glasses, although with one of them he

had never, previous to the operation, been able to discern objects

from liis birth.

I now engaged him as a footman, being perfectly competent

to execute the usual duties attached to this station, except to

judge accurately of distances ; he could not at this tijne snufF a

candle with certainty, or pour liquids into a small glass. He
neither used spectacles to see near or distant objects by night or

day, but he always held small ones more than usually near to his

eves when he wished to view them attentively ; in doing which he

knit his brows, and appeared strongly to exert the powers of the

eve. He saw, to all a])pearance, at as great a distance as any

other person, and was fond of viewing extensive prospects. The
scenery about the Irish and Scottish lakes seemed to dehght

him exceedingly. Finding him however incorrigibly idle and

inattentive, I was obliged to discharge him at the end of the first

year, when his knowledge of distances was so much improved,

that in the service where he afterwards lived in the country, he

for some time acted as coachman.

Two very extraordinary facts occurred in this case : first, the

patient's immediate capability of adjusting his eyes in viewing

different distances; secondly, his having so soon established the

susceptibility of the retina of that eye in which he had not seen

previously to the operation. The first may, I think, be satis-

factorily explained by supposing that in his best eye, the power

of adaptation had been acquired previously to the performance

of the operation ; for the crystalline lens having been opake, and
nearly absorbed, was not only useless in effectiiig the natural re-

fraction of the rays of light but also actually impeded them in

their progress to the retina, the only passage by which they

could make their way to the bottom of the eye, being through

the
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the edge of the capsule, where it was less opake than in its cen-

tre. In the passage of the rays of light through this portion of

the capsule, it is evident, very little, if any refraction, could take

place, and it therefore required the adjusting powers of the eye

to be exercised in order to enable him to see near and distant

objects previous to the operation, quite as much, if not more

than if the lens had been actually removed.

Thus, then, that power which usually takes a patient six or

twelve months to acquire after the removal of the lens in ordi-

nary cases, was possessed in this previously to the performance

of the operation.

The small space at the edge of the capsule, through which

alone the light was capable of making its way to the retina, ex-

plains the necessity of the patient turning his back to the light

in order to effect a dilatation of the pupil ; for when he faced

the light, from the contraction of the pupil, the iris covering the

greater part of the space in the capsule through which the light

passed, necessarily occasioned a still greater diminution of vision

than he previously expericncfd.

The same cause accounts also for his being obliged to hold

small objects in an oblique direction, and for his seeing but three

or four letters at a time; for had the part of the capsule through

which the light passed, been in the centre instead of at the edge,

and also been of a large extent instead of being confined, he

vvould consequently have seen objects straight forwards, and have

possessed the power of taking in a much larger extent of vision.

The opinion that the latter effect was occasioned by the small

space through which the light had to pass, is confirmed by my
having generally observed, that where the pupil is naturally

small, the field of vision is proportionally circumscribed. In one

instance of a patient who came to me after he had undergone

a number of operations for cataract, in a public institution, I

fomid the pupil so nuich contracted as to render it dangerous for

liim to walk in the streets tiy day, and entirely to incapacitate

him from doing so alone, at night. After forming an artificial

pupil of a proper size, he was enabled to see even the nails of his

fingers when the arms were extended to the utmost at right an-

gles with the body, nearly as distinctly as he could before I

operated upon him, v. hen placed immediately before his eye, and
lie now sees to walk at night as well as other persons*.

With respect to that eye of ujy late servant with v.hich he had
never seen previous to the operation, and the retina of wliich so

quickly acquired its susceptibility, it certainly was a very unusual

circumstance ; for, as I have already observed, and as will be

* Sec Plate II. ar.d case 10. in mv \vork on Diseases of the Eve.

H3 '
fully



lis 0;i the Restoration of Vision.

fully exemplified in the third case detailed, it in general re-

quires a considerable time to restore by exercise the want of

sensibility occasioned by its having been long dormant.
I have, however, lately seen another similar instance in a young

man thirty years of age, born with cataracts : with one eye, as

in the above case, he never had seen more than to distinguibh

hrilliant colours, and perceive light from darkness. The frag-

ments of the cataract having; spontaneously become depressed

immediately on its being divided, he instantlysaw light n)ucli more
strongly than he had done before ; on the following day he saw
all the objects around him, and at the cx])iration of a fortnight,

when the eye had recovered itself, he could, with the assistance

of glasses, distinctly discriminate the minutest objects, even the

second and minute marks on mv watch dial.

The third case is entirely opposite in its bearing to the two
former. About seven years since, 1 operated upon a young gei:-

tleman born with partial cataracts. The centre of the crystal-

line lens was opake in both eyes, but the circumlcTcnce in each

was transparent, which afforded him an indistinct but very use-

ful vision, he being able to read small Greek character, and to

see distant ol)jects, although not as far or as distinct as other

people, yet sufficiently for general use. I removed the whole of

the lens by the operation for absorption, when with the assistance

of properly adjusted glasses, he saw with his best eye both near

and distant objects to the utmost extent of his expectations and
wishes ; with the other, the retina of which had become insensi-

ble from never having been in the habit of exercising it, he could

see but very little. After the operation he habituated himself

constantly to use spectacles for distant as well as for near ob-

jects, and he is now at the end of seven years unable to avoid

running against persons, or the furniture of a room, if he at-

tempts to cross it without them; whereas, with spectacle*, he

sees sufficiently to have become an expert shotsman. There
can be no doubt that the inability of this gentleman to see ob-

jects, has arisen from his not bringing the adjusting powers of

the organ into action, in consecjuence of habitually using his two
kinds of spectacles which etfected the necessary refraction of the

rays of light to see both near and distant objects, without oc-

casioning anv exertion of the eve ; whereas if he had felt the

same necessity of doing without them soon after the operation,

as described in the case of the postillion, he would unquestion-

ably have succeeded equally well. It is also evident that by the

removal of the crystalline lens, he lost the power which he pre-

viously possessed, of adjusting his eyes to different distances, al-

though their partial opacity prevented his seeing either near or

distant objects as well as other persons, and which power, owing
to
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to the habitual use of convex glasses, of 2^ or 2| for near, and
4 or 4f for distant objects, he has irot since reacquired.

From a consideration of these three ca:^t's, am I not then jus-

tified in liazarding the conclusion, that whatever pouer the cry-

staUine lens possesses of adjusting the eye to different distances,

yet, after its removal, there is another power of adjustment,

which (as in the former cases) can be subsequently brought ijito

action by exercising the organ without glasses, but which power
(as in tlie latter) is not called into action when glasses are con-

tinually employed ?— 1 have nnseUfuU confidence in this opinion,

having, after the removal of the crystalline lens, almost unifjrmiy

witnessed similar results from similar exercise of the eye.

The partial insensibility of the retina before spoken of, as a

cause for the necessity of using a deeper convex glass soon after

the operation, for the purposes of vision, than is afterwards re-

quired, cannot apply to the best eye of this gentleman, for to the

period of the operation he exercised it in the prosecution of his

studies ; while its necessity for the other, the retina of which
had become torpid for v/ant of being exercised, was strikingly

exemplified, it being a considerable time after the operation, even

with the assistancj of the deep convex glass, before this eye had
acquired any degree of useful vision. At the present time its

powers are verv inferior to the other, from being less employed
in consequence of the patient's chiefly relying on his best eye.

In returning to the consideration of the case detailed of the

young woman with the conical cornea; it may perhaps be sup-

posed, that, by admitting the siisceptibility of the retina to have

been increased by its being twelve months exercised after tlie

operation, and the adjusting powers of the eye to have been ac-

quired from the same cause, I abandon mv opinion that the

mo)Lid degree of refraction of the light in its ))assage through
the thickened cornea, together with the nalurat refraction pro-

duced by the (-rvstalline lens, were the cause of the confused and
imperfect vision previously experienced bv the patient : this how-
ever is not the case, as the fact of the girl being- capable of seeing

after the removal of the lens, tvliich was not in the slinhiest de-

gree opake, after having been blind previously, convinces me that

the refractive powers (the conical cornea and crystalline) were
too powerful, antl that the cure was effected bv the removal of

one of them. Ihit what I conceive proves the accuracy of these

inductions is, that in the earlier stages of the disease, when
the thickening has not attained the height it had reached in the

case alluded to, the greatest assistance is afforded to the patient's

vision l>y the employment of concave glasses.

It is not, however, my intention to urge that the refractive

power is cquallv great in the thickened cornea as in the cry.stal-

II 1
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line lens ; on the contrary, I think th.it a convex glass of a less

inagnifying power than that usually required after the removal of

cataract, may be frccjuently employed to great advantage in

cases of conical cornea.

Were any further arguments than those arlduced necessary to

prove that the short sight of the patient is occasioned by the

morbid thickness of the cornea, and not by the superabundant
quantity of the aqueous humour, as has been supposed, it would
be, the well-known fact, that water possesses little comparative

refractive power ; while, from the dense structure and the form
of the conical cornea, it is as evident that its powers of refraction

must be very considerably increased. Indeed, s.utta serena would
certainly be produced by the backward pressure of a superabun-

dant quantity of aqueous humour against the vitreous humour
and retina, long before it would occasion a protrusion of so dense

and firm a tunic as the transparent cornea ; and 1 have actually

seen gntta serena result from this cause, without any material

convexity of the cornea being perceptible, although fronl ovcr-

distention it felt to the touch nearly as hard as an egg-shell.

Although I may have failed in convincing my readers of the

accuracy of some of the opinions which I have ventured to sub-

mit in this paper, yet 1 have the gratification of knowing that I

have fully proved the important fact, of having successfully carried

into effect a mode of treatment capable of restoring vision in a

case incurable by other surgical means, and which, as far as I

have been able to ascertain, has hitherto never been employed

by any other person.

XXVIII. On the Phcenmnena of Platinum and other Wires in,

inflammable Media,

To Mr. Tilloch.

Sir, — xjldmiring, as I did, the important and beautiful com-
munication of Sir II. Davy on the Phajuomena of Platinum Wire

and that of Palladium in some inflanmiablc Media, it may not

be uninteresting for you to receive an account of my experiments.
*' Experiinenturnfat" is the impression which vvill ever govern

my philosophical studies: and seeing that the noblest erection of

theory which the human mind can rear, must yield the prece-

dency to a single fact established by the hand of experiment, I

shall in the present imposing march of chemical discovery be

fearful of trusting to the illusions of fancy, and regard with a

jealous eye the portraiture drawn by the pencil of hypothetical

dogma,
1. Plati-
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1. Platinum wire continues red hot in explosive mixtures of in-

flammable gas^s. y\lso in the vapour of naftha, alcohol

and ether. I found it in like manner effective in iiilric, &c.

etiicrs, as well as the sulphuric; in pkosphorized ether and

alcoholic solution of camphor ; oil of iviiie, vapour of 5?^/-

phurel of carho7i, and ol camphor.

2. I discovered that gold, silver, steel, and copper wires were

phosphorescent, though they did not continue red hot in the

vapour o^. ethers, oil of wine, and sulphuret of carbon.

'3, Platinum wire and that of gold, silver, s/eel, and copper^

when jjhosphorescent in the vapour of ethers and oil of wine,

evolve a peculiar acrid acid gas, rendered sensible by the

contiguity of a stopper moistened with ammonia. This acid

gas acts violently on the eyes, exciting tears.

4. A glass rod and piece of the stem of a tolacco-pipe will, in the

vapour of ethers and oil of wine, be pho!?plioresceut; and

in like manner contribute by thi« minimum combustion to

the formation of the acid gas in question. I need scarcely

add that, prior to the introduction of the wires, &c. into

the volatile inflammable medium, such should be made red

hot.

The ])hosphorescent flame is very livelily exhibited in intro-

ducing copper wire, &c. into phosphorized ether; and the pla-

tinum wire continues to glow very vividly over oil of wine,

until the ethereal matter is all expended in the production of

the acid gas, leaving a residuum, which seems to be a pecu-

liar fixed oil, combining with potassa and soda, and highly

inflammable. Spec. gr. less than that of water.

5. When gold wire entwines a coil of platinum wire, and the

wires are heated and plunged into the ethereal medium, the

platinum continues to glow red hot, and the gold ivire will

be seen dark auiong the threads of platinum.

C. The phosphorescent flame exhibited imder the preceding cir-

cumstances I did not find susceptible of ig'.iiting either ole-

fiant or coal gas, or phosphorized ether, sulphur, or sulf)huret

of carbon. A jet of coal gas luged on ])latinuin wire red

hot, in oil of wine, &:c. caused it to glow more vividly. If

the platinum wire be depressed lower than the focus, where

the ignition is most intense, the phosphorescent flame will

be displaved, and the platinmn will cea^e to be red hot.—The
dis])lay of phosphorescence may be repeated frequently, par-

ticularly with glass and alumina ; for at each successive im-

mersion it will be renewed. Two coils of platinum and steel

wires in contact, both previously made red hot and plunged

simultaneously into the vapour of ether, exhibit an inter-

esting appearance. In the first instance the steel wire will

continue
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continue red hot, while the platinum is not luminous. On
the moment, however, the reverse takes place, and the plati-

niun becomes lumino\is, while the iron wire instantly ceases

to be so; nor does the latter exhibit phosphorescence when
the platinum glows.

I am very respectfully, sir,

Your obedient humble servant,
Surry Institution, Feb. 3, 1817. J. MuRRAY.

P. S.—I plunged the red hot platinum wire into the vapour
of the following essential oils, but did not succeed in maintaining

it in this state

—

Origanum, nutmeg, lavender and cloves. In

the vapour of sulphur I had a lambent phosphorescent fliamc.

XXIX. Geological Queries, regarding the Coal Strata, Bnsnltcs^

arid Red Marl, of Norf/wmherlrind and Durham, and on the

appearances of' Coal, c^c. in Lincolnshire. By A Corre-
spondent.

To Mr. Tilloch.

8jr,— -L HE extreme kindness and urbanity of your very able

correspondent Nathaniel John IVinch, Esq, in replying, so

promptly, in p. 100 of vol. xlvii, to the .5 queries which 1 had

taken the liberty of proposing to him, in p. 12 of that vohuiie,

ought long ago to have received my grateful acknowledgements:

but gathering from his re})lies, that the Geological Sociefy were

in possession of important communications from him, on the

subjects of my inquiries, I have abstained from troubling him
further; until now, when having read the 1st part of Vol. iv. of

their Transactions, I am h.'ippy in being able, sincerely to thank

and congratulate Mr. W. on having produced {near 3 years ago)

beyond comparison the best Paper, for its copious and practi-

cally useful details, which that Society have yet laid before the

public : accompanied at the same time by my regret, that the

^>ocicty have not thought fit to include also in this part, another

Paper, which 1 learn that Mr. W. has (more than 9 months

ago) presented to thrm, regarding the ca^t part of Yoikshire.

Mr. W.'s goodness, and zeal for the advancement of practi-

cally useful Geology, will 1 trust excuse the liberty I am taking,

in again reviving, and considerably amplifying, some of the sub-

jects of my Five Queries, in the page above referred to, viz.

1st. Are not some of the lower individual seams of Coal, atid

their floor and roof Metisures, of Limestone, &c. which are

worked in the detached part of Durham and NE part of North-

umberland, traceable, although perhaps varying much in thick-

ness and quality, round the east and south flanks of the Cheviot

mass
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mass of strata, with corresponding dips, somewhere near to Roth-

biiry?, Bellingham', and thence V/ and NW, towards or into

Cuinbcrland ?.

Do not some of the Coal-seams, and their accompaniments,

whicli are wrought near the Coast, between the Coquet and

Wenslieck Rivers, ran^e thence, varying perhaps in thickness,

somewhere near to Morpeth ?, Stamfordham r, Hexham ?, Stu-

blic: and Al-ton-Moor • ; and do they not contiinie thence

through Tee>dale Forest ?, to near Staindrop?, and become co-

vered bv the Magnetic Limestone :; And, do not these same

measures, occupv part of the surface E and SE of Brough ?, and

in -\rkengarth Forest?, Sec.

2nd. Is not the Basall, ranging from Jemming or Timming, (or

Temon"; to the Tvne River near Wall, and from West-Marie to

r.ear Causwav-Park, in reality a co?itiriUOuS stralnni, with a

south-eastwarulv dip r.

Are not the scattered patches of Basalt, between the Tyne and

^^"est-Ha^le, in reality, either joined, by connecting, but tkinner

parts oi \\\Q same stratum, (and perhaps greatly laried in com-

position and appearance also): ; or, does the continuous bed of

Basalt alluded to, range on the SE of mos; of these patches of

Basalt, leaving them really detached, as Hummock'? ?.

Is there not a prolongation of the Basalt, traceable from Cau^-

wav-Park eastward to the Coast r : at least, do none of its nu-

merous varieties appear. //.' situ (not as re?i\ dykes) on the shore,

or in the adjacent Island*, from Driiridge to Red-Hill, near

Long-Houghton ?.

Are the apparently detached parts of a Basaltic stratum be-

tween Bamborough-Castle and Kyloe, really detached?, (not

owing to alluvia or peat, makin<i them appear so) ; and if so, do
!;ot the dip< of the strata indicate, that such Hummocks occupy

tiie lower parts of a troiioh in the measures ?

In ascendinsx the Tweed from its mouth, where does Basalt

cross its bed ? or appear in its banks ?; or over-lieing Red Marl

«'r its Sandstone commence, to prevent further observations on

the regular or continuous ^trata of that di^trict ?.

•Again. Does not the Basaltic stratum, at or to the W or SW
of Jemming, a<;sume. first a S and then a SV>' dip. so as, in rea-

litv, to range awavNW ?, instead of SW. to pass Richargil! and
join the civ^tmost of the two ranges of Basalt depicted in Mr.
Professor Buckland's Map, in ^"ol. iv plate 5 of the Geol. Trans

,

as seems intimated near the top of p. 117?
Do not Mr. B.'s two ranges oi Basalt belong to the same stra-

tum^, (however different its composition, thickness or the rapi-

dity

"* The Quiriit would feel exceedingly obliged to Mr. Winch (or ro Mr.
Frere,
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dity of its contrary dips) ? : and do not these two ranges of

Basalt, in reality join and form a very lengthened and irregular

ring? (or rings, if they join in more than two places?) ; if

60, where are its ends situate ? ; and if not, in what way are the

two ranges terminated or lost sight of, at one or both of their

ends ?

Does the Basnlt of tlie upper part of the Tees (mentioned pp.
73 and 74),realiv basset there towards the S ?,'showing its upper-

measures on the N, and its under-measures on the S of the Ba-
saltic Area?, (and in such case, does it join, and by what route, to

the easternmost of Mr. Buckland's ranges ? ; and can it be traced

the other way under the magnesian Limestone ?); or, does it

dip and take cover on the S side, as well as the N ?, appearing to

day, in consequence of the upper or Lead-measures being ex-

cavated from off it ? : in the latter case, is one or more rings

formed, by tlie basalt also beins; locally cut through?, if so, what
strata (besides Hornstone or Chert, p. 7-1) are thereby exposed

to view ?

.

3rd. Are not the seven localities* of muscle-like Shelhf, in

the Ironstones and their accompanying Shales, which iNIr.Winch

Frcre, or any other Gentleman) for revising and freely stating the facts, as

to the intereslii)<; district wliicl) Professor Biickland has descril)ed Geo!.

Trans, iv. p. 105, (and Mr. Joseph H. Frerc, Phil. Mag. 47, p. 42) : and
particularly to say, whctlicr the " Sandstone," left without an ascertained

thickness, at the bottom of p. 62 in Mr.W.'s Paper,means the extended and
irregularly thick stratum or mass of over-lieing (and in part unconforma-

ble) Red Marl and its Freestone and Gypsum, mentioned by iNIr. Forstcr

p. 45, and shown by Mr. Buckland a'cst of both liis ranges of Basalt?; or,

is it the defined and comparatively thin stratum, coloured red, beUccen the

two Basalts, and apparently, conformable to tlie eastern range?—the aver-

age and extreme visible thickness of this stratum r : its roof and floor mea-
sure? &c.— because, " hnagiiKirj/" Sections, and " supposed relative posi-

tions" (p. 118), do not satisfy the Querist, who has no knowledge, or desire

to know, whether the epithets " o/</ " or " ;i«t," should designate CiV.'cr

of these strata.

* The Querist regrets vastly, the smallness of this number of precise lo-

calities:— to similar disappointmcntb he has ot'ten been left, re^ardin"
phaenomena elsewhere, said, in the loose and general way of conversation
to occur '• in every Colliery," *' in most places," ''everywhere," " all over
the .district," " in every parish," &c. &c :— all his researches into the loca-
lities of fossil Shells, particularly of muscle-hke shells in the Coal districts

forbid however the supposition, of such belonging to many, or to slightly

marked parts of the series of strata: he intreats therefore the kind atten-
tion of Mr. W. and others, resident in or acquainted with Northumberland
and Durham, to multiply those localities, as uiucli as they may be able:

adding, whenever they can, a reference to the particular stratum in Mr,
Winch's numerous sections, in which such Shells occur.

t Whether marine orfrcsk-water^hQ willingly leaves to theoretic specu-
lators.

has
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has mentioned, referable to two very different parts of the series ?

(separated by tlie Basaltic stratum, the subject of the last head

of Queries) : viz. 1st, those of Holy-Isla«d (N sliore ?) and of

Hairshaw, to the Craw-coal and Limestone series below the Ba-
salt ? ; and, 2nd, those of Low-lights Rock at the Tyue mouth, of

Merton (not Muston?), of Hebburn, of Hcaton-dean, and of

Wylam, to the thicii Coal series (or some one stratum therein?)

far above the Basalt ?

4th. Does it anywhere appear on the surface, or has it been

anywhere proved by sinking or boreing, that tlie Red Marl or its

Sandstone, of the lower part of the vale of the Tees, is actually

" covered by the alum shale" of the north-east part of York-
shire ? : and if so, at how many and what placer, ?.

5th. Where are the ash-gray fragments of shelly bituminous

Shale (P. M. xlvi. p. 466) most copiously washed on the shore,

of the Lincolnshire Coast? The shelly bituminous Shale near

Bolingbroke, certainly is not situated hinnedialehi below the

hard chalk, as Mr. W. seems (P. ]\L xlvii. p. 101) to suppose:

but from the Querist's observations, he is inclined to think, that

the same may almost as deeply underlie the chalk of Walton,
NNW of Wainfleet, as the Coals of Easingwold do the Chalk of

Acklam, or Biahop-Wilton, N of Pocklington ; or as deeply as

the Coals of Danby Dale, E of Whitby, underlie the Chalk of

Hunmanby, &c.

He believes, that neither the Amonites or other Shellsf of the

Danby Dale or Thirsk or Easingwold Coal series, will be found
wanting in the Clunch Clay, in anv part of the range which Mr.
Smith has traced for it, on his Map of the strata of England.

Trusting to the kindness and liberalitv of Mr.Winch and others

for resolving those Queries, with as much expedition as is con-
sistent with circumstances, I remain

Jan. 7, 1817. A CONSTANT ReADEK.

XXX. On the Physiology of Vegetables. By Mrs. Agnes
Ibbetson.

To Mr. Tilloch.

Sir, — i NOW write to show that I am not the original author
of the discoveries made and presented in my last letter ; for I find,

with the greatest joy, tbat it has been previously published and
acknowledged by one of the cleverest men, and tlie most scien-

tific observer, of the last century. Mr. Henry Baker is the per-
son to whom I allude. Unfortunately he did not (I suppose for

want
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want of time) pursue the fact through a series of inquiries, as it

should certuinly have been done. Such discoveries have often

been thrown off merely because they want the leading points to

rerve as conductors, or the conli/iiiiiig line tw pursue the course

begun. Possessing such a fact, so strong, so iniportajit, it should

never have been neglected, but traced in its preceding and fol-

lowing points: if this had been done, the whole circle of vege-

table life would now probably have been well known and under-

stood .

I showed in my last letter, that <;eeds, when cut into extreme

thin slices horizontatbj, gave the appearance of n">any very di-

minutive shoots, with a root to each, or a long continuance of a

thin narrow pattern running all over the seed, and surrounding

the enibrvo at a small distance. I was not the least aware that

this was before known; since it had not at all corrected our ideas

concerning the formation of plants, which supposes but One germ

in each seed. But I now find, in looking over The Philoso-

phical Transactions for the year 1739, that Mr. Henry Baker

had in that work given an accounS of his discovery, which 1 here

copy from his own letter.

" The growth of animals and vegetables seems to be nothing

else but a gradual unfolding and expansion of their vessels, by

a slow and expressive insinuatio:i of fluids adapted to their dia-

meters, until, being stretched to the utmost bounds allotted them

bv Providence at their first formation, they reach their state of

perfection or full growth. If this be granted, the consequence

must be, that ail members of a perfect an'nncd exist really it?

every anhnalcula, and that all the parts of a perfect plant exist

in everv little grain of the farina plantnriivi, however minute.

Amongst numberless inquirers whom the opinion " that every

seed includes many real plants," (has set to work to open all

kinds of seeds and try by glasses to find evident proofs thereof,)

I have not been the least industrious: but after repeated experi-

ments in everv manner I could think of, I began to despair of

success. If bv moistening the seed it began to vegetate, 1 could

jp.deed discern the seminal leaves and the gcrmen or bud whence

the future plant should arise, but was able to go no further, un-

less I waited till the moisture gradually di-tending its vessels,

made the little root or heart shoot down, and stalk rise up, and

the minute leaves expand and bring themselves to view. This

however was not the thing sought : but some days ago, by mere

accident, when I thought nothing about it, I was favoured with a

oiscoverv I had so often searched after to no purpose. Endea-

vouring with a fine lancet to dissect a seed of the Gramen tu-

iiiiilentum, with intention to examine the several parts of the

«>!a'se with a microscope, I struck the point of the lancet into

something
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something exceedingly small between the two sides in the con-

texture of the husks, the edges of which I observed to be trans-

parent. I opened them lengthwise, so as to possess myself of a

very thin piece which set at liberty my object, which on exami-
nation proved to be a shoot with a little root to it, seen at fig. 1,

(Plate II.) Plate No. 5. Afterviewing many parts of the husk, as

it really ivas, it appeared to include many perfect plants. This

was a sight I so little exjjected, that I distrusted my own eyes,

and examined every way I could contrive, to prevent being de-

ceived ; but in all lights and in all positions it presented the

same figure. I afterwards cut open a great many different seeds,

and found in all the same number of germs. I endeavoured to

separate a few of these minute plants from the theca*, and suc-

ceeded, (see fig. 2.) I thought this account so novel and cu-

rious, it might be acceptable to the Philosophical Society, to

which I now send it with the drawings, and a drawing (fig. 3)

of the part of the seed surrounding the embryo, and the shoots

which appear in it.

—

Henry Baker."

It will be thought perhaps extraordinary that 1 should be so

delighted to find this part of my dhcoveTyJvreslalled. But first,

I am truly charmed to get any additioyud proof of the truth of

a part of my system : and I am really so anxious to establish

the foundation of botanical knowUdge, and ascertain the first

principles of the science on a sure and solid ground, and facts

that the eyes as well as understanding will vouch for, instead of

being, as it is now, a parcel of detached imaginations, so contra-

dictory in themselves that not three botanists think alike upon
any one subject, and most of them are contradicted by Nature

aiul dissection,— that I care very little who makes the discovery,

provided it is just and true, and will contribute to advance the

science : and it is adding a proof, to what I have already shown
respecting the various shoots in the seed, displayed in my last

letter, that makes it really a most precious piece to me. The next

thing therefore that occurred to me, was to try whether these

germs (found in the case of the seed) u ould increase if vvater

was put to them while on glass. This they did in a few days
;

which proves also that I was right in the trial I made of them
as stated in my last letter.

In my last, I also showed that, wishing to prove that those

balls in the root were truly the heart of seeds, (as I have before

shown by every otlier means possible,) while still in the radicle;

I .shook them out on glass, covered them \vith a drop of water,

but just enough to wet; when the seed (which was before so dimi-

• " T/teca," an excellent name fov the sort of powder tliat fills up tlie

spaces lietween the liitTfrtiil sliuul-. with tiieir roots. I siliall call it so in

future.

nntive
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nutive as to be hardly visible) began in a few hours to swell, and

in two days the shoot had run from the heart of the seed; but it

was very different from the shoot whieli leaves the full-grown

seed : it was evident that this was not yet Jornied, that it was

merely the heart of the future germ, which contained the little

shoot of leaves and female flowers of thatfemale, which passes

from one seed to another, from one plant to another, which is

sent 1/p the radicle as a beginning for the re2i' coagulated seeds,

just formed from powder, and which serves (I think) not each for

a new plant, but for the foundation of each different stripe of

flowers which runs up the wood. So direct does this fact ap-

pear to me, that I think it almost impossible to doubt it. To
me indeed, who had seen the flower coagulate in the end of the

radicle, then form into bails and pass through the root, enter

and run up the alburnum, pass into the flower- bud, where in a

short time it was fructified and its case added—it was impos-

sible, after such a series of proofs, to doubt that these balls

were seeds ; but by botanists in general, I am told, stronger

proofs were demanded : but the growth of the shoot in the

heart of the seed must certainly be perfectly convincing. What
more can i)e recjuired !

Mr. Baker adds these lines :

*' Each seed includes some plants, those plants again

Plave otiier seeds, wliich other plants contain;

Tiiose other plants have all their seeds, and those

]More plants a<rain successively inclose.

Thus every single herrv whicti we find

Has really in itself whole forests of its kind."

Now this appears to me to be carrying the evidence far be-

yond what the appearance will justify. Mr. Baker had made
no preceding dissections that could trace these shoots; and there-

fore looked on these diminutive roots found in the husk of the

seed, as each a separate plant, or new germ. But I, having be-

fore traced them m every part of the vegetchle, s^wnot think

as he did in this respect : they appear to me to be onlv the

means Nature takes to prolong the female flower, from root to

root, from seed to seed ; and that the seed, with its different

Toots and its embryo, serves only as the different parts of one

plant, and no more ; and I think the following specimen, which
I have dissected, of a bean will justify my opinion, (see fig. 3,

cut open.) Here the seed aa is retained close to the plant,

though the embryo has left it, till the vegetable has enlarged its

wood and line of life sufficiently to take in the female flowers

which pass through the two holders tb, of the seed aa, and run

in stripes into the wood. I give, however, t;he specimens as ex-

actly as I found them : Let every one explain them as they

please.
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please. But these roots do not appear to me to be separate

plants; but only the foundation of the various stripes in the

ivood, and the means Nature takes to secure the impossihility

of the female ever failing. Had they been separate plants, and

to serve as new seeds (as he supposes), would they not have fallen

into the earth to serve as such, and not attached themselves to

the new plant a secorid time, though the embryo had already

escaped from it ? Thus the husk is secured, not only to supply

new moisture, to form a new root in case the young should be

destroyed by insects ; but that the different little roots might

have time to run their stripes up the various parts of the wood,
and thus fill the new plant with the female flower.

I am assured by some of the first botanists, that they dispute

rot the truth of my dissections—that they believe them all to be

just and right ; but that it is my system they cannot credit. I

know not how this can be : I always thought that what is so

called, was but my drawings translated into ivords. However,

I dispute not the right each person has to explain the specimens

i!i their own way. This last will certainly admit of two different

couscructions ; and by continuing the dissection of plants a year

or two longer, we may be more fitted to lay down a system that

may be nearer the truth than that I have attempted: yet, having

followed it from year to year in a regular picture, a few days

only intervening, no one can conceive (but myself) how exact

such a pict?/.re is. But one thing I must observe, that if the

drawings are true, the very opposite of the specimens cannot

a/so be ju.st; and that most of the present received opinions are

in direct contradiction not only to Nature's established laws in

the physical and botanical uorld, but they arc also in absolute

contrast to the appearance of specimens I have given, and even

to their own also, as I shall shovv.

I shall first present two specimens of ivood, given by most

botanists, to prove that tliere is no passagefor the sap tkrovgh

the v'ood, as was alwavs formerly supposed. The one is a specimen

given by Grew, the other by Mirbel. It would appear by a firs>t

look, that large apertures fitted for the nourishment of a great

tree were plaiidy to be seen in both (see dddd, fig. 5 and 6,);

but our later botanists are of a different opinion, and throw

all the juice so large a matter would seem to require, into the

smallest hair the tree contains, ^nd which is besides most extreme-

ly twisted. Tlie reason given for it is, " that though there are

apparent large apertures, and well formed voids, yet, when the

wood is taken thread from thread, not a cylinder can be disco-

vered with a passage through it. This is certainly true ; henee

it is concluded, that, in spite of the appearance of these aper^

lures, there can be no passage for liquids through the wood
Vol. 49. No. 226. Fek 1817. I but
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but the diminutive spirals before raentioned. Yet surely thb

conclusion is premature, and does not follow the premises. If a

solid matter is taken, and a quantity of large holes drilled through

it, in its ivhole length;— if that matter is capable of being taken

to pieces thread from thread, no vessels will appear—still no one

will deny that in its perfect state it was capable of receiving a

liquid, and passing it through these drilled passages ! Such is

the formation of the wood : still it may be torn and separated

into the most 7ninute threads, though certainly capable of re-

ceiving the sap in the many apertures and long voids formed in

it for the purpose. And to prove that it does so, and that voids

instead of vessels are made for that p\irpose, a person need but

place a piece of wood in a coloured li(|uor, and it will taint

each vacancy througliout its wliole length, in a manner that

unist plainly prove that the coloured liquor runs completely

through them. Or, if quicksilver (with the help of an air-

pump) is passed through the wood, it marks with black streaks

each projection of the voids:—nay, if a specimen is cut extremely

thin, and placed in the solar microscope, it will still more evi-

dently show this, by the sap running up the veri/ passages before

your BTjes; and, if quite a fresh piece, will continue to move thus

for near an hour. The passages cannot be mistaken, because

they may be strongly marked before they are put within the

glass. Nor is it difficult to understand v^^hy NutJire has made
voids in the wood instead of vessels. As the flower-buds pass

across the wood when first running to the bark, if thev had been

vessels they would continually have been twisted and impeded in

their progress, stopping the liquor they contained ; but, formed

as a void, they are so large as to bear being pushed a little out

of their places, yet not imj)eding the liquid (see fig. 8, gg, buds);

and being surrounded every half or quarter of an inch at the top

with the spiral wire or muscle of the plant (see fig. 1,ff) the

wood is soon again (by its own contractions) restored to its

usual place and parallel circle. No person can cut and place

a piece of the wood in the solar microscope without seeing this,

and without understanding the whole process. All the French
botanists believe as I do; that these voids are made for the sap,

and that the spiral wires have no passage for liquids. Mirbel,

one of the best botanists of France, says :
'•' *La tracht^e veg^tale

est un tube forme en spirale par un filet tourn^ de droit a

gauche : ce filet est opaque, hrillant, argents, (^pais : sa coupe

* The spiral vessels are tubes which wind round a centre from riglit to

left : ihcy are perfectly opake ; and when cut across, a flat figure or ellipse.

Is discovered, brilliant, silvery": sometimes three threads are retained by a

cross membrane ; but I never could perceive (says Mirbel) any opening to

them, in spite of the idea of some authors who are of this opinion.

transversale
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transversale est une lame plate qui m'a prdsente une ellipse,

oil quekjuefois trois filets reunis par une membrane
;

jamais

je n'ai peu appercevoir I'ouverture d'un tube, comme plusieurs

auteurs I'ont avanc^e/'

If there is no passage in tliese spiral vessels, they cannot carry

the sap; and it must pass through the vessels, or rather voids,

which so plainly appear in tiie wood at fig. .) and 6. Indeed the

French authors are all of this opinion 3 and of dissectors I know
but Mr. Knight, who turns over the oflice to these diminutive

twisted vessels. Du Hamel looked on the spirals as containing

air only: but thev have a much more important office, and are

certainly the universal cause of motion to plants, resembling the

animal muscles in every respect, and possessing, like them, that

vis insita which is a proof of their identity impossible to deny.

If, therefore, the account given of the figure of plants do not

agree in the interior, or answer to their appearance, when given

by my opponents, though addu(;ed by them as exact,—brought
forward bv themselves ; How should my drawings agree with

their accounts?' when their accounts do not agree with their own
drawings; for as a void will do as well as a vessel, the reason

against theJlow of the sap m them vanishes. And as the wreaths

of flowers display themselves coming out of the seed in December,
before the seed has jjassed up the stem, those flowers cannot be

formed in the flower-bud the following May. And as the seeds

which contain these slioots appear in quantities in November, and
can be made to increase their premature shoots before they rise

in the stem ; they cannot be produced in the following .Inly and
August in the seed-vessel at the top of the plants.

I am, sir.

Your obliged servant,

Exeter, Nov. 2, 1816. AgnES IbbETSON.

Description of the Plate No. 5, [see PI. II.]

Fig. 1 . The shoot mentioned by Mr. Baker.

Fig. 2. The exterior of the seed or husks.

Fig. S. The figure of the embryo of the bean, with the seed a a

joined to it.

Fig. 4. Piece of the wood as I see it Vvith the flowers at mm.
Fig. 5. Piece of the wood given by Mirbel, without the flowers.

Fig. 6. The wood cut horizontally, given by Grew: sap-vessels

ddd.
Fig. 7« The sap-vessels, showing the s])iral at the top which

contracts and stretches alternately to let the buds pass.

Fig, 8, showitig the manner the wood changes its figure to let

the bud'3 pasi.

I 2 Fig.
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Fig. 9. A piece of the root where the seeds cross it to gain the

alburnum vessel.

Fig. 10. hh the young shoot growing out of the seed.

Fig. 1 1 . Manner in which each separate seed grows in the glass

when they are thrown on it. This perhaps makes one of

the most beautiful specimens imaginable, and is varied in

each diiTerent plant. In cutting the root of the chickwcen

in October, I flung the seeds out of the root on the glass.

This is not so easily done as in a bulb; but with the help of

a diminutive bit of the interior I succeeded, and a more beau-

tiful picture of the sort of the stem which proceeded from

each seed is impossible to express; even the very bulb of

the stem was visible, (see fig. I, 2) from each of which pro-

ceeded a quantity of most din)inutive leaves, with the usual

bladder or flower. I am particularly careful when I men-
tion the flower, to show that it is merelv a little bubble

with a mark within it, as thus, P' O or the pistil and

corolla alone.

XXXI. On Astro-atmospherical Science. By the Ret

T. DUUMMOND.

To Mr. Tilloch.

Sir,— i. HE truth of astro-atmospherical science is not deter-

minable by plausibility of argument,—the only test by which its

foundation in Nature or its baseless fabric in visionary hvpothesis

can be ascertained, is that of experience. By advocating this

subject, I do not intend to throw down the gauntlet in defence

of all that astrologers, ancient or modern, may have advanced
;

and I consider your admission of my papers as no proof of your

coincidence in opinion, but as a laudable proof of your liberality

in the investigation of a doctrine which was maintained in an-

cient time, has still numerous advocates in Eastern countries,

and which, if true, will again in a series of revolutions be ge-

nerally admitted.

In our modern works on the sciences no traces of the elements

of a study of sidereal influences are retained; the subject is men-
tioned as a chimerical hypothesis; and it recjuires a hardihood of

daring, or a persuasion of the truth, to advocate what so many
wits are ready to ridicule, and so many learned men are forward

to speak of in terms oi co7ilempt, reproach, and reprobation.

I could supply your pages with a multitude of plausible ob-

jections to this science : but that is not my province in this cor-

respondence j
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respoudenee ; and I frankly acknowledge myself to be incompe-

tent to reply to all the ohjcctions which may be oflFerod. As on

every other subject, so on this, I hold myself ready to embrace

conviction, whether substantiating or overthrowing a hypothesis

which 1 no'.v believe to be founded on the established laws of

Nature, although long observation and accurate deduction may
be requisite to recover the knowledge which has been lost.

I cannot apprehend that anv of your readers will take alarm

at an attempt to obtain for the doctrine of sidereal influences on

the atmosphere a fair investigation. The ignorant miglit su-

spect the subject of atmospherical astrology to be somewhat al-

lied to MAGIC or NECROMANCY—the probability of such an error

I infer from having some years ago experienced the consequences

of ignorance respecting those irnaginary phantoms imputed to

diabolical agency.

A young man bathing at EUingham in Norfolk was drowned.

Afemale Samaritan, possessed of more information than her

neighbours, employed the means recommended by the Flumane

Society;—but, amidst the ritiira/e of the ignorant and the terror

of the superstitious at her presumptuous attempt to animate the

dead, just as some signs of resuscitation appeared, sunk under

her fatigue, and the body became a corpse past all recovery. I

rode through the parish before the villagers had dispersed ; but

some hours having elapsed, I merely joined in the conversation

of the grou})s through which I passed, to the confusion of the in-

credulous, anfi in corroljoration of the opinions of a lew wlio had
arrived too late to contribute their willing aid. About the same
time I was trying some electrical experiments on a young fovvl

^vhich I found as I supposed dead- in the yard more than an hour

before. My object was to r.otice the most ready passage for the

electric fiuid. During the experiments I v/as sur[)rised by some
signs of returning liie, and persevered with diil'erent motives to

those at my commencement. Havii:g applied many small shocks

through the brain, and numerous sparks iri various dirciitiou'j, I

placed it in a jar which I continued to snp]jly with a. portion of

electric fluid insulncient to produce a spontaneous explosion.

I continued my varied processes about three quarters of an
liour, by which time it was so far recovered that weakness was
the oidv indication that it had ever ceased to manifest all the

signs of life. I electriiicd it at li))erty the next morning, when
it fled from the sparks with as nmch agility as any of the brood.

The fame of this occurrence was spread through a rustic neigh-

bourhood, amongst whom there were many not deficient in

ignorance; and so foolish was the idea entertained by them, that,

when a child a few days after fell into a small body of water, my
I o readily-
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readily-offered assistance was refused with horror, beeause
nothing less than diabolical cooperation could have induced me
to exjiect to recover a life which (iod had permitted to cease.

I trust my motive in the insertion of these anecdotes will be
obvious, as they serve to prove the vague ideas which have pro-

bably given rise to the old stories of magic and vecromavcy.
The experiments in the practice of what is now usually com-

prehended under Natural Philosophy, have ever appeared to the

uninformed wonderful effects beyond' the ordinary power of hu-
man nature. Hence Friar Bacon and other Franciscans en-

dured the censure of their ignorant contemporaries: and necro-

mancy has, I conceive, no other origin than what has been
ascribed to it by weak minds, whose terrors may have been aug-
mented by the artful for sinister purposes.

Every friend of literature must regret the destruction of tlie

library founded bv Ptolemy Philadelphns, which is said to have

contained four hundred thousand valuable manuscripts, when
Julius Caesar (47 A. C.) set lire to Alexandria.

A second library, founded by the successors of Ptolemy, in-

tended to repair the loss of the former, and said to have con-

sisted of seven hundred thousand volumes, was destroyed by
Omar the caliph of the vSaracens, A. D. 6 42.

Without noticing other collections of ancient literature which
have been destroyed by conflagration, I cannot hesitate to ex-

press regret that the mathematicians were so indiscriminately

banished from ancient Rome: nor can I see aught to commend
in the voluntary destruction of books on the subject of natural

philosophy, by some of the early converts to Christanity.—In

those days all the labours of the learned were in manuscript

;

and we may infer that in numerous instances they were irreco-

verable:—the impetuosity of the Romasi warriors, the bigotry of

the Saracen army, and the unrestrained zeal of the Christian

converts, contributed to annihilate manv moniunents cf ancient

knowledge, whence we might have obtained the elements and
the rationale of the systems which liad in the most ancient pe-

riods of the world been maintained.

If, instead of such infatuated measures, we could nowbringtothe
test of enlightened science, whatever contributed to raise the fame
of those reputed learned, Ave might discriminate truth from error.

If (to descend to a later period j, instead of acts of parliament

against ivitchcrajt, (which were not till within our own time re-

pealed,) the development of the pretended secrets had been en-

couraged, the absurdity of the belief would have been most
effectually exploded, and j)o&terity would have been rescued

from the posbibiiity of imagining that nothing ^hort of diabolical

agency



0/z Astro-atmospher'ical Science. 13o

agency rendered the united eflforts of ecclesiastical and civi-'

power necessary to coiniteract and suppress it.

If, instead of hearing that works of alchemy, &c. had been

without examination destroyed, we, in this enlightened age, pos-

sessed an opportunity of exploring all that is comprehended un-

der the denomination of occult sciences, we should be able to se-

parate the chati from the wheat, and demonstrate the means by

which the fallaciousness of misconception, misinterpretation, cr

delusive artifice, had subjugated the minds of men.

The progress which has in late years been made in Oriental

literature, encourages an expectation that the arrow-headed

character and the symbolic rep?-es€?t Iations 'itWl found on the re-

maining monuments of remote ages, may yet be deciphered, and

serve to develop manv particulars relative to the knowledge cf

the ancients in arts and sciences.

Josephus says of the sons of Seth :
" These were the first thnt

made their observations upon the motions of the heavens, the

C02irses and influences of the stars : and having been foretold by

Adam of a universal deluge and conflagration to come, they

erected two pillars, one of brick and the other of stone, which

they were sure would be a proof, one or the other of them,

against either fire or water. Upon these pillars they engraved

the memorials of their discoveries and inventions, there to remain

for the benefit of ages to come ; and lest the tradition of the

science itself should be lost for want of a record."

Thence, sir, we perceive that this mode of perpetuating in-

formation is of great anti(piitv ; and we are led to infer that the

figures which still abound on ancient edifices, are not mere or-

naments, hwt the CHRONici.iiS of history \\w\ philosop/iy, e,\-

ecuted on a presumption that a key to their symbols, their hie-

roglyphics and \.\\e\x characters, would be preserved.

As the ruins of Persepolis and other tem];jes indii.'ate, by th.e'r

partially mouldered columns and mutilated works of sculpture,

the grandeur of design in those who planned, and the admirable

skill of the artists who executed those edifices ; it may rationally

be inferred, that those adages of aiicient philosophers which have

escaped the ravages of time, afford us evidence that the pre-

mises whence their deductions were made, must have been the

result of long experience and solid judgement, founded on the

observations of natural philosophy aided by minute astronomical

and mathematical calculations.— But to relurn to

AsTRO-METKOnOLOGY.

An infallible scale of the weather has not been produced in

modern times, nor is it to be expected without the concurrent

testimonies of philosophers during a scries of ycais.

1 4 None
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None of the fragments of this science which have fallen under
my observation are sufficiently minute to encourage a confident
anticipation of all the phrEuomena which the changes in the at-
mosphere produce: and 1 conceive that an unre'-erved communi-
cation of conjectures,—those which have been verified and thobC
not verified,— will be the most certain mode of putting to the test

this almost exploded science.

With this view an anonymous paragraph was inserted in The
Norwich Mercury, early in January 1816 (the weather being
remarkably fine), announcing snow "on the 28th or 2!tth of that
month.
During more than twenty years I had observed d D or g of

Tj and i^ had been coincident with snow in tlie winter season,
and rain in the other parts of the year, h^ and $ were to be
in conjunction on the 25th, but the moon was to be in conjunc-
tion with Saturn on the 29th. Some snow and sleet fell on the
25th at Norwich, latitude 52^ 44', and on the following days;
but the greatest descent was on the 29th.

I think I may venture to assert, that whatever the result of
the situations of the planets, recording to ancient or modern an-
ticipations, the effects are not fuHy manifested until the moon by
her position becomes a powerful agent.

In Februrary, March and April, whenever the 5; and h were
lu any of the above positions, snow (more or less) invariably
fell.

May 9th, O b ^ melting snow or rain was to be expected,
but the principal effect was' on the 1 1th, when D D ^j — g D ^
and tP ]) O occurred.

Whilst delivering a lecture on meteorology on June 4th, I was
lequoeted to select some days, and offer my conjectures. On a
hasty reference to White's' Ephemeris the following vvei'e se-

lected, having regard to the positions of the planets at and
near the times. For an almost immediate reply to an unex-
pected request, no more than a cursorv view could be taken. I

have now sidjjoined the premises on wiiich the conjectures were
founded.

June 1 2th. Dl/^— AQTj — D])!/ — g ]) S -, change from
the present cold to warm weather

;
perhaps thunder.

July 18th. <fr?c?-nO^-ni}0-gJ':2/. Thunder-
storm to be expected.

August 15th. gljS— DDO— DD^ — DD^'. A heavy
fall of rain.

Nov. 25th. nf2 w-c< i)h — u))n-nis-ni> g.
Snow.
June 12th verified. Thunder within a few miles of Norwich.
July 18th. A violtiit thunder-storm at Newmarket j a house

stricken
^
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stricken at Ipswich (Suffolk) and a cottage within half a quarter

of a mile of Norwich.

On the 4th of June the Bologna prediction was not known
here ; hut I apprehend that the prediction of the end of the

world was a mistaken deduction from tlie same premises as the

above,

Aug. 15th. Verified.

Anxious to make another trial of the veracity of such obser-

vations, I aPiixed to the door of the corn-market an anonymous
paper, September 21st.

Sept 2 ith. Cloudy, vith indications of rain; partial showers.

25th, 26th, 27th, fair'; 28th, thunderclouds; 30th, fair in the

first part.

Oct. 1st, RAINY weather; from Wednesday noon, Oct. 2d,

to the end of tlie week, fine and warm; Oct. 4th, thunder clouds.

N. B. Novcmljcr will he more gloomy and productive of sleet

and snow, especial! v towards the latter end, than the month of

December,
The above were verified, excepting that 2d, 3d, and 4th of

October were not entirely free from partial showers.

On reference to your Magazine, it appears that

June 12. in the Journal kept at Boston, is recorded ^' very fine.
^'

Mr. Gary's Meteorological Table . . *' fair."

Oct. 1. Walthamstov/ .. .. .. '^ very rainy
,^''

Boston .

.

.

.

'' heavy rain till evening,'*

Mr. Gary .

.

.

.

.

.

. . " stormy."

With due deference to the gentlemen who made the above
observations, the selection of a j)articular hour does not admit of

a register so ani{)Ie as ap|)ears desirable. I have (juoted the

above, as they serve to corroborate the coincidences to wJiich I

wish to invite the attention of meteorologists, and propose ha-
zarding some anticipations in a future paper.

The unusual prevalence of the north wind has been remark-
able, and every fall of snow or cold rain has been accompanied
with a north wind. Previously to an apj)roaching agencv of the

Jj and Vi , the clouds principaliv of the description small cumuli
were to be seen posting with alacrity towards the north, ini-

pelled sometimes with a soutli-east and sometimes with a south-

west influence ; but on the days when the influences were to be

expected most powerful, the wind, excepting in two instances

(to be otherwise accounted for), becanie north

I will not trespass further on your attention at present, than

to subjoin that November 25th, much rain fell in Norwich; but
within about twenty miles, at Vavmouth, &c. a considerable fall

of snow.

Much



138 Brief Notice ofa Discovery on the Snfety-lamp.

Much remains to he. ascertained in relation to different lati-

tudes, and the effects produced in different parts of the day. 1

am unwilling to attempt to crowd your pages with too many of

my own remarks, and hope that some of your correspondents
will favour us with their observations.

Yours respectfully.

Gray Friars Priorv, Norwicli, T. DrUMMOND.
Jan. 9, 1817.

XXXII. Brief Notice of a Discover}/ ly which Sir M. Davy's
Safe-lamp may he made to re-light itself luhen extinguished

m the Mine. By J. Murray, Esq.

To Mr. Tilloch.

Sir, — XT gives me much pleasure to announce to you the

following important fact :—a method by which Sir Humphry
Davy's safe-lamp may be made to pelight itself when ex-

tinguished by an inflannuable medium. The experiment was
repeated eight times with uniform and unerring success in the

laboratory of tins Institution, on the evening of the third instant,

before a number of gentlemen ; and it was also ))roved that, in-

dependent of such a provision, the lamp must have been ex-

tinguished— a fact, indeed, that even the tyro of chemistry is

well aware of; namely, the extinction of an ignited body when
enveloped by an inflammable medium. For this purpose a me-
tallic wire (jjlatinnm, steel, and copper were the metals em-
ployed) coiled up in a spiral form was exposed to the flame,

close to tliewick: the instrument v.-as lighted, and, after some
time, the vvire, having become intensely red hot, was plunged

into a vessel containing coal gas. At each sudden immersion

the lamp was extinguished ; but on the expenditure of the gas,

instantaneously rekindled.

On the fourth instant, a number of similar experiments were

repeated, and with results equally satisfactory. Different me-
thods of keeping the wire in the Piame were tried in these ex-

periments. That represented in fig. A (Plate II.) was found to

be a very convenient arrangement. The wire was from I -25th to

l-30th of an inch in diameter; the diameter of the spiral about

l-3d of an inch ; the number of revolutions in the spiral coil 7,
and these about l-.'iOth of an inch apart.

When the lamp is kept well trinnned and supplied with sper-

maceti oil, the wire will be preserved of a temperature suffi-

ciently exalted to rekindle the lamp on its extinotionj so that all

tliQ
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the miner will now have to do, is simply to depress the lamp
into the lower strata of the atmosphere of the mine, and it will

relight itself; and \\\\en exploring an extensive magazine of

tire-damp, platinum wire, on Sir FI. Davy's late interesting dis-

covery, will be the preferable metal. The miner will not have

to complain of " being long in the dark."

This instrmnent is now one of the most cmious and interesting

that can possibly be contemplated—an envelojje, open, yet im-
pervious to flame—possessing within itself when extinguished,

tlie property of exliibiting a light disconnected uithflnme, suffi-

<.'icnt to guide the miner through the dark abysses of the earth,

in an inflammable and explosive atmosphere ; and the means of

reliir/itina itself on passing from an inflammable medium, which

exceeds the explosive, into the free atmosphere. This mode of

applying the platinum wire, you will at once perceive, is more
important than suspending it in the top of the instrument, and
it will not only not intercept light, but exhibit a jnore brilliant

flame.

I am respectfully, sir,

Yours most obediently,

London, Smry Institution, Ftb. o, 1817. J. MuRRAY.

P. S.— T rejoice in the near prospect I Imve of proving this

in the mine itself. J. M.

XXXIII. Repli/ to Mr. Horn. By Mr. W. Pater.

To Mr, niloch.

SfR,— In the last number of your Philosophical Magazine, Mr.
Andrew Horn has condescended to notice some remarks 1 made
upon his Theory of Vision in a former number; and with that

suavity of manners and in that free and easy way so jicculiarly

his own, without a jjreamble he charges me with ignorance and
incomislency ; and 1 think myself obliged to hitn tliat he con-
fined himself to merely making the charges without attempting
to prove them : perhaps it would have been better had he given

the proofs and spared the insult.

In his answer to my remarks there is one trifling oversight;

—

lie has totally forgotten to explain the dillicidties, or to reply to

the objections !

There is also a little unfairness which I have to com])lain of,

which in Mr. Horn is perhai)s not strictly honourable: in my
attack I made use of reason, but he has defended himself with
insolence.

.Mr, Horn allows that light excites sensation by acting upon
the



140 Reply to Mr. Horn.

the o])tic nerve;—but for what purpose it in reflected back to

the middle of the vitreous humour ; how it is, and why it is,

rendered caustic ; why it is exhibited there, if it is not to be
seen, and what is to see it, if it be not to be understood to be the

optic nerve,—he does not Attempt to explain.

Mr. Andrew Horn seems, somehow or other, now to be a little

ashamed of his newly-discovered idea, that this image painted

in the middle of the vitreous humour in caustic, is to be seen by
the optic nerve behind; but the words which follow—" and thus

the optic impression and position of the tangible object are re-

conciled,"—if they mean any thing, can have no other interpre-

tation ; for, to suppose that light is reflected from tlie optic

nerve to form an image in the middle of the vitreous humour,
and that then it is to be reflected back again to the optic nerve,

merely for the sake of being sent there a'.ul back again, would
be sending the light on w'lat some would call a sleeveless errand,

but I would call it a IVycomhe hoax.

Instead of explaining these difficulties, Mr. Andrew Horn
passes them unnoticed, and begins an harangue about Sir I.iaac

Newton's ignorance and his own correcter knowledge, and brings

forward a few legerdemain tricks with a prism. Why this ? I

was not in(juiring about Sir I. Newton's ignorance of light and
colours, nor about reds, nor blues, nor holes in window-shutters!

Why then were these things introduced, if not with the design

,of drawing the attention from the subject in question, which it

did not suit Mr. Horn to reply to, for reasons which perhaps it

is not difficult to guess ?

However, upon closer inspection, this theory which Mr. An-
drew Horn has given of the prismatic spectrum, has some little

excuse for its intrusion, as it is evidently own brother by the fa-

ther's side to caustic reflection, and appears to me to be equally

whimsical, unfounded, and unsatisfactory

!

Of this theory the hole of the window-shutter is the ground-

work or first mover, its edge repels polarized light, which by that

means is dispersed ; which dispersed rays the prisin collects,

mixes together, and makes colours of them. Unfortunately for

the theory, neither the hole nor the window-shutter is necessary
;

as the direct parallel rays of the sun, falling upon a side of a

prism at a certain angle in open day, will be formed into the

coloured spectrum, v.-ithout any crossing of rays, inversion of

images, holes, or uindow- shutters, having any thing to do in the

matter.

But as I have no wish to hold any controversy with a man
who arrogates to himself the privilege of insulting those who
happen not to admit of his caustic reflections, without being

convinced of the propriety of them^ I shall make no further in-

quiries 5
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qulries : for, caustic as his applications are, I find them much
tnore likely to inflame than to cure my mind of its tendency to

consider his theory as absurd.

I am, 3ir,

Your most obedient servant,

Skeffhaven, Feb. 10, 1817. W. PatER.

XXXIV. Om Mr. Horn's Theory of Vision.

By A CoRRESPONDEM".

To Mr. Tilloch.

Sir, — JL HE perusal of a jiaper in your last, from I\Ir. Honi,
upon Vision, induced me by its novelty to refer to his former

communication, but without receiving any kind of satisfaction.

His theory appeared to me, prima facie, absurd, which i think

a very little reflection will prove. He asserts that " light acts

upon the optic nerve and excites sensation there, and not upon
the retina ; that the chief function of vision is assignable to the

base of the nerve, and the optic images are formed by caustic re-

flection in the vitreous humour." I really do not understand

his first assertion, that " light acts upon the nerve and not upon
the retina," &c. if the retina i-, as I have always understood it

to be,' a delicate membrane formed solely by the expansion of

the optic nerve.

How is it possible that light, which is its proper stimulant,

fchnuld excite sensation in the trunk, and not in the extremities

of the nerve ? Reasoning from analogy, we should infer the con-
trary to be the case. The other nerves of the body receive sen-
sation only at their extremities. The depth in which their trunks

lie buried, and an every day's occurrence after the loss of a limb,

prove that, if the trunk of the nerve, which before the amputa-
tion of the limb had ramified upon tlie toes, be injured, the

sensorium refers the pain to its former situation, and the patient

does not feel pain at tlje injured spot, but in that spot where the
sensation of the nerve had been usually excited; namely, in his

toes. Besides, if the retina does not receive sensation, but is a
mere reflecting surface, where is the use of its being composed
solely of nerve ? A membrane less liable to injury would have
answered the purpose much better. The other proposition is.

That " the optic images are formed by caustic reflection in the
vitreous humour." I deny that the retina does reflect, or very
slightly at most; the light of a candle is easily distinguished
tlirough it, which I imagine would not be the case if it was re-

flected. Allowing however, for the sake of argument, that it

does
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does reflect,—wliat is the use of tlie f)}gme?il?i7n nigrum P alid

how is the image formed by " caustic reflection " to be im-
pressed upon the '* base of the nerve ?'' It is not a tangible body;
and Mr. Ilorn will not, I presume, have the boldness to assert

that rays passing through a medium shall be reflected at a
certain point, without any alteration in the density of that me-
dium. Yet were all his positions correct, the vitreous humour
must diminish the image, which will be considerably larger than

the base of the nerve, and reflect it afterv^^ards— a power which no
one in his senses will allow it. What then would be the conse-

quence of such reflection? Why, the rays would decussate each

other in every possible angle; and instead of one we should have
a hundred images, not one of which would approach the base

of the nerve.

If these statements are true,—and I don't see how they can be
disproved, as they are little more than a collection of facts,

—

What foundation has Mr. Horn for his theory ?

Yours respectfullv,

london, Feb. 18, 1817.
'

J. Q. R.

XXXV. On the Sulphuret of Carbon and on Flame, &'c. By
J. Murray, Esq.

To Mr. Tilloch.

Sir, — J.N an early number of the " Annals of Philosophy," I

pointed out some phaenomena attendant on the great reduction'

of temperature by the evaporation of sulphuret oj' carbon. I

find that if a few drops of this fluid be passed into a vessel of

oxygen, it will explode vi'dentli/ on application of an ignited

taper to tlie orifice. Sulphuret of carbon burns, when pre-

viously ignited in a medium of chlorine,but does not inflame spon-

taneously therein ; when burning in contact vvith the atmosphere

it exhibits an exaltation of temperature exceeding in intensity

that of any other unexplosive flame, I have yet examined. Steel

wire of l-30th inch diameter burnt almost as vividly in thi.s

flame as in o.xygen. Even a watch-spring fused with scintilla-

tion, and fine fibres of amianthus and platinum wire readily

melted. Of the flames exhibited by combined hydrogen, those of

liydrozincicgas and of borettcd hydrogen appear to be the most

intense ; for in these, steel wire fuses vividly, and fine fibres of

amianthus melt.

The blueish flames of alcohol, ether, &c. exhibit a ro,9e-colour

by the introduction of metals, charcoal, &c. and in the green

flame of boretted hydrogen, &c. evolve a yellow colour. Scarlet,

rose, and carmine, are the colours most generally produced with

this



Ohservat'tons on the Comlinathn of Metals with Sulphur, 143

this treatment of blue flame, and various shades of yellow, &;c.

with green flame. I shall only ob<;erve in the meantime, I

think it very probable that the colour of flame, and particularly

of the lamina or border (which in that of snlphuret of carbon

is a fine blue) with its (the edge) widlh, will determine the

e,rade of ignition ; and it is my opinion that all flames have a
decided electrical character, which will express their relation to

the intensities of ignition.

Oxygen compressed in Newman's blowpipe and passed through

thejlamc oj sulph^irei of carbon produces a much more violent

heat, than when alcohol is substituted as in Dr. Marcet's experi-.

nicnt.

I have lately made but few experiments with the compressed

gases in the blowpipe. I however repeated successfully

Dr. Clarke's experiment with the rubies
',

I also fused two sap-

phires into oM>:. In one instance 1 completely perforated the

stem of a tobacco-pipe, which the jet of inflamed gases vitrified

in its passage,—a steel file before it, literally, as Dr. Clarke ex-

presses it, presents " a shower of fire." In this experiment it is

adviseable to detach the bladder containing the mixed gases,

lest the sparks should ignite the explosive volume.

I am respectfidly, sir,

Your humble servant,

Surry Institution, Feb. ^0, 1817. J. MuRRAY.

P.S. It should be stated, that when the red-hot platinum wire

is introduced into a wine-glass containing snlphuret of carbon, it

alvvavs kindles the fluid ; but it will be seen to continue red hot

between the surface of tlie fluid and the base of the flame.

When oil is used in the cell of the blowpipe it has this disad-

vantage: the ebullition is distinguished with much difficulty by the

ear ; l)ut wlien mater is employed, the bubbling is very audible,—
and the latter is therefore a less equivocal index of safety. J, M.

XXXVI. Observations on the Combination of Metals with Sul-

phur. By M. A. J. Frere de Montizon -.

XX PARTICULAR examination Vrbich I have made of cinnabar,

leads me to suppose that this sulphurct results from the combina-
tion of a voluuic of mercury and another of .sul])hur : but in

order to confirm my oj)iui()U in the most positive manner, I have
endeavoured to ascertain whether this mode of composition be

also that of other sulphurcts.

On this subject I have had recourse to the analyses generally

• rrom the Annates de Chimie ct dc rfii/si(juc, for Sc|ilcni!)tr JRlt>.

adopted.
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adopted, and fixed my attention to these alone, as calculated to

inspire more confidence in this sort of investigation.

The results which I have obtained confirmed my remark, by
some thousandth parts of sulphur in 100 parts of mass. Cinnabar
offers the greatest difference:—according to Berzelius I have
found about a hundredth of sulphur in 100 parts in weight; and
according to Seguin it is less by half a hundredth.

As my experiments on this occasion may possess some interest

on account of science, I have ventured to offer the following

table of sulphurets.
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with additions, is in the press, and will be forthwith published

by Messrs. Underwood of Fleet-street.

This edition will contain a succinct and Incid view of those

discoveries which have of late distinguished the rapid and brilliant

march of chemical science.

The article of safety-Lamp^ for mines, and account of experi-

ments made by the nev/ blow-pipe with a condensed mixture of

oxygen and hydrogeii, v\ill possess considerable interest.

The publication of Dr. Spurzheim, containing a Reply to the

antagonists of his doctrine, so long expected, is at length issued

from the press in Edinbuig'n. It contains a full answer to the

various objections raised against his new views of the functions of

the brain by the several Reviews, and by Dr. Gordon in his late

pamphlet on this subject.

Tbe scientific reader will be less interested in the severe ani-

madversions of Dr. Spurzheim on his adversaries, than in the

excellent »summarv of bis peculiar doctrines, which he has com-
pressed in so small a compass, in the course of a series of ex-

platiations and answers to objections which the late controversy

had given birth to.

M.Fant, Professor of Hiitoiy in the University of Upsal, has

published the prospectus of a work to be entitled Scriptores

Reriim Suecicarum Medii JEvi. There has been long wanting

in Sweden a collection of the chronicles, diplomas, and other

historical monuments of the middle age. The late King Gusta-

vus III. gave orders to M. Nordin, bishop of Henisesand, to col-

lect the various monuments scattered in different archives and
libraries, some in MS. and others inaccurately ))rinted. M. Nor-
din proceeded to Stockholm, and occupied himself for ten years

with this work ; but having returned to his diocese after the death

of Gustavus III. he could not continue his enterprise, and the

materials which he had collected remained in his private library.

At his death his heirs wished to sell at a high price this impor-

tant collection: the Prince Royal bou^,ht it, and {>resented it to

the library of the University of Upsal. The reigning King of

Sweden has ordered it to be published at the expense t)f the

State. M. Fant has been directed to revise it, to complete it,

and to give an edition siinilar to that of Langebeck's collection

entitled Scriptores Rcrinn Danicarum. This collection of the

historians of Sweden ujill therefore soon appear: the first volume
is in the press; it will consist of 150 siic^ts ;—the entire work
will fill three volumes in folio, and the price of each volume will

be only about fifteen shillings English.

Vol.'49 . No. 326. Feb, 1817. K A jTr.ail
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A small volume upon the Art of making, niaiutging, {lavotif-

ing, colouring, preserving, and recovering all Kinds ot VVines,

Spirits, and Compounds, with Directions for Brewing, fijc, by
M. R. Westney, will be published in a few days.

XXXVIII. Proceedings of Learned Societies,

ROYAL SOCIETY.

Feb. 6. J- HE President in the cliair. A paper by Ed. Davy,

Esq. Professor of Chemistry at the Cork Institution, was read,

relating his discovery of a fulminating platinum. Thin plates of

platinum were dissolved in nitro-muriatic acid, the solution eva-

porated to dryness, and afterwards boiled with potash and ammo-
iiia,in nearlythe same manner as the aurum fulminans is prepared,

when the author found a gray powder which explodes violently

on exposure to heat. On its explosive powers Air. Davy made
a great variety of experiments, and also to ascertain with pre-

cision its real nature and constitution. On heating the gray

powder with lime in a retort, ammonia and water were produced ;

one grain yielded 0-J5 cubic inch of nitrogen gas; but it ap-

peared that, in consequence of the formation of water, about
0"03 of this gas had been absorbed.

Feb. 13. Continuation of Mr. Davy's paper. The author

analysed every product with great care, and investigated all the

new or peculiar appearances with unusual fidelity and minute-

ness, in order to discover accurate data for a correct rationale of

this new fulminating powder, which he considers as a triple salt,

composed of oxide of platinum and ammonia. It explodes gen-

tly at the temperature of300 Fah. and violently at 400; whereas

the aurum fulminans explodes violently at temperatures be-

tween 120 and 300. From a great number of experiments

Mr. D. states that 100 grains of this fulminating platinum con-

sists of oxide of platinum 82*.'3, of which 72 are metal and 10*5

oxygen ; of ammonia 9, and water 8*5 = 100.

Feb. 20. The Astronomer Royal communicated some of his

Observations on the Parallax of the fixed Stars. Mr. Pond has

not yet completed the series of his observations ; but from what he
has already observed he is inclined to dissent from Dr. Brinckley's

opinion, and to question the existence of any parallax in certain

of the fixed stars, in copscquence of finding the changes so very

small.

ROYAL
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ROYAL SOCIETY OF EDINBURGH.

Since our last Report diflfereut interesting communications have

!)pen made to the Society hy the indefatigable Dr. Brewster, " On
the phsenomena of optical contact ; the inflexion of light ; the

colours of thin plates ; the production of nebulous images by
doubly refracting crystals ; the distribution of the polarising

force in tubes, cylinders, and plates of glass ; and the effects of

mechanical pressure in conmiunicating double refraction to re-

gularly crystallized bodies ; also a very extensive series of ex-

periments on the action of regularly crystallized bodies upon

light."

A paper by the Rev. Dr. Fleming, *' On the junction of the

fresh-water of rivers with the salt-water of tlie sea," details a

number of experiments made in the Firth of Tay, with an ap-

paratus by v/hich water could be brought from any given depth.

It appears from these experiments, that when the flow of a river

is obstructed by the tide, the salt-water slides under the fresh like

a wedge, and sends the fresh to the surface.

Dr. Henry Dewar exhibited some words formed in relief for

tl;e use of the blind and deaf lad Mitchell, in whose instruction

the Society has taken a laudable interest.

A letter from Professor PI ayfair presented " An account of some
appearances on the sides of the mountains in Switzerland, consi-

dered by the writer as analogous to the parallel roads of Glenroy in

Scotland." They consist of lines extending nearly horizontally

for miles, and on inquiry were found to have been formed for the

purpose of irrigation ; whence it is inferred that those of Glenroy

may have had a similar origin.

Mr. Bald, civil engineer, communicated " Experiments made
with Sir H, Davy's safety- lamp in mines in Ayrshire." The re-

sults agree perfectly with those made in other mines, and already

laid before our readers.

A communication bv Mr. Bonar presented " Observations- on

the filiation of the various languages of the eastern part of

India, and on their affinity with the Sanscrit and the Chinese."

SOCIETY OF LEGHORN.

An Academyof Sciences, Letters and Arts has just been establish-

ed at Leghorn. It held its first sitting in tho Hall of the Palace of

Pullie, and was attended by all the public functionaries, manystran-

gers of distinction, and several of the professors of Pisa, Agreeably

to the debire of His Highness the Grand Duke, who has honoured

the J$ociety with his patronage, it ir, every month to publish the

K 2 best
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best memoir which it may receive from members or from foreigti

associates upon polilicai ceconomy ; and under the title of tlie

History of Political Societies, it will from time to time pubhsh

notices upon the governments of the different European States.

FRENCH ROYAL ACADEMY OF SCIENCES.

Sitting of the 9th Sept. 1816.

MM.de Lacepede, Geoffroy-Saint-Hilaire, and Dumeril made
a Report to the Academy upon the Monographic des Trigono-

cephales des Antilles of M. Moreau de Jomies.

The serpent which is the subject of the memoir of M. Jonnes

is of a large size, and its bite is very dangerous ; it has been seen

more than eight feet long. The author affirms that it is con-

fined to the islands of Martinique, St. Lucia and Baconia, and

that it has ne%er been observed on the continent of America.

It is well known that the species of vertebral animals which

see better by night than by day, or which are very sensible to

light, present in general a vertical pupil. M. Jonnes has ob-

served the same disj)osition in the iris of the trigonocephabis

which he describes. This animal, whose agility is very remark-

able, has a peculiar manner of darting itself. It curls up its

body iuto four equal circles, one above another, and these ma-
king their circumvolutions all at once, it projects itself thus in

mass to the distance of five or six feet. Another fact which

M. de Jonnes mentions, is, that the trigonocephalus can in the

manner of the najos rear itself upon its tail to the height of a

man. He assures us further, that by means of certain large

scales with which the belly of this reptile is covered, it can like

some adders climb up the trunks of trees and along the branches

in search of lairds-nests, the young of which it devours. The
most cflficacious means for preventing the fatal consequences of

the bite of this serpent, are the same as have been used in Europe

with more success in opposing the development of hydrophobia.

Sitti?ig of the 23d Sept.

M. Aymez announced that he had discovered an indelible ink.

The examination of the discovery was remitted to Messrs. De-
veux and Thenard.

M. Halle read a Report from the Commission appointed to

examine the Memoir of M. Majendie " On the nutritive Pro-

perties of Substances which do not contain Azote."

After a detailed analysis of the interesting experiments of the

author, the reporter added, " It still remains, ho\Vever, setting

out
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out from the point at which M. Majendie has arrived, to ex-

amine in what proportions the mixture of ahmentary substances

which contain azote, with such as are deprived of it, may be suffi-

cient or iuhufficient to complete nutrition, to repair entirely the

waste wliicli takes place, and to maintain the animal in a degree

of health and of strength corresponding to his organization.

M. Majendie will without' doubt accomplish ail this ; and in

doing so he will effect the solution of a problem of the greate;.t

importance to the animal oeconom)', to medicine, and in par-

ticular to the theory of regimen."

XXXIX. Intelligence and Miscellaneous Articles.

FIGURE OF THE EARTH.—PENDULUM.

1 HE question respecting the figure of the earth, and the ano-

malies in the English and other trigonometrical surveys, which

has given rise to so nuich interesting discussion during the la'^t

three or four vears, is likely to receive considerable illustration

in the course "of the present. Tlie gentlemen engaged in the

trigonometrical survey, having purchased expressly for this pur-

pose, about three years ago, a fine astronomical clock, (made

by Pennington,) intend taking it to the Orkneys with other

a])paratus, as soon as the season -is sufficiently advanced, to as-

certain the vibrations of pendulums at that high northern lati-

tude. MM. Biot and Arago are deputed from tl.e French Aca-

demy to m.eet them there with the pendulum apparatus which

has already been employed on tiie arc of the m.eridian between

Dunkirk and Formentcia. And it is hoped that another depu-

tation from the Royal Society will join the party. The satne

respective sets of apparatus will be carried to several points be-

tween the Orkneys and Blackdovvn (near Weymouth) ; and thus

in connexion with the results already obtained on the continent,

being spread over an arc of nearly 2 I degrees, must furnish some

extremely interesting datr. for the future investigations of mathe-

maticians and philosophers.

INDENTATIONS IN THE SUn's EDGE.

Several years ago Dr. Ilerschel, after tracing a solar spot across

part of the sun's disk, until it passed off its edge, observed it to

occasion there an indentation ; and thereby he made the impor-

tant discovery, that the j^pots on the sun are depressions in the

surface, or holes through the fuminous ctmospherc by which the

i» o sun



150 Indentations in the Sun's Edge.-—Steam Engines.

sun is surrounded.—Now although solar spots are not of uncom-
mon occurrence, their magnitudes and motions, compared with

the sun's disk, are so small, and the chances, during the sun's

appearance, of observers being at their telescopes at the proper

times for seeing a spot, or hollow of sufficient depth, on the appa-

rent edge of the sun, are in consequence so small, that Dr. Her-
schel has not more than once or twice since, been able to repeat

his observations on the indeiited edge of the sun, and numerous
telescopic observers have never yet been gratified by this curious

sight.

It happened on Friday, January 31st last, at one o'clock in

the afternoon, that two hollows, producing indentations, were

at the same time coming oil the sun's disk, in the lower right-

hand quarter, as seen through a reversing telescope with a mag-
nifying power of 100 times. Mr. Henry Hubert, coal-merchant, in

Little Abingdon-street,\Vestminster, was then trying an excellent

four feet DoUond's achromatic, which he had recently purchased,

searching for small spots on the sun's disk ; and he saw, near to-

gether, two conspicuous and large indents in the otherwise re-

markably true and circular disk of the sun, as mentioned above;

that which appeared lowest was by far the broadest and deepest

indent, extending to a great depth upon the face of the sun's

disk (beyond the apparent loss of substance therein); the bottom
or inner edge of them a})peared irregular, and not circular. There
were a number of small spots, about ten or twelve in a group,

at a small distance from the above indentations. Mr. Hubert
was in hopes of being able to repeat his observations some days

afterwards, but clouds intervened at the time of the indentations

passing off the opposite edge of the sun's disk.

STEAM ENGINES IN CORNWALL.

The average work of 27 engines, reported by Messrs. Lean,
for January, was 23,373,320 pounds of water lifted one foot Vt'ith

each bushel of coals consr.med.

During the same month Woolf's engine at Wheal Abraham,
loaded 14*9 pounds per square inch in engine cylinder, lifted

43,368,479 pounds with each bushel : his other engine at the

same mine, loaded 3-1 per square inch, lifted 25,505,239 pounds
per bushel: his engine at Wheal-Vor, loaded 15-2 per inch,

lifted 39,295,441 pounds: and his engine at Wheal-Unity,
loaded 12*5 per inch of cylinder, lifted 26,154,555 pounds.

The Wheal Chance engine during January, loaded 13*2, lifted

43,840,102 pounds per bushel,

AGRICUL-
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AGRICULTURE.
The following letter, addressed by the Earl of Albemarle to

the Norfolk farmers, is of much importance to agriculturists in

general

:

*' Gentlemen,—Having nmde some experiments relating to

the probability of a good crop next barvest, to be grown from
black barley used for seed, I think it cannot be uninteresting to

you to be acquainted with the results. On Saturday tlie 18th
of January I planted two hundred kernels of three different sam-
ples of barley, in separate pots filled with mould taken from a
turnip-field (the turni|)s of which bad been fed off by sheep),

which came in course for barley. The kernels were not picked,

but taken as they came to band. The pofs were placed in a hot-

bed—No. 1 was a sample of bright barley^ rather high coloured,

having been got up dry, but partially wetted upon the stack be-

fore it v.-as thatched. This barley was sold at Harling market on
the 21st of January at 29^. 6c?. per cooinb.—No. 2 was a sam-
ple of black barley, of the quality of the black barley generally,

this year sold at Diss market on the 24th of January at 12?. per
coomb.—No. 3 was a sample of black barley, which had been still

more exposed to the rain than No. 2. I am not aware that any
part was grown barley. On the eighth day from the sowing
(Saturday the 25th of January) I examined the pots, and found
that of two hundred kernels sovvn in pot No. 1, one hundred and
three kernels appeared in a state of vegetation: of two hundred
kernels sown in pot 2, one kernel appeared in a state of vege-
tation ; and of two hundred kernels sown in pot No. 3, two ker-

nels appeared in a state of vegetation. On the loth day from
the sowing (on Saturday the 1st of February) I again examined
the pots, and found that of two hundred kernels sown in pot
No. 1, one hundred and ninety-seven kernels appeared in a state

of vegetation ; of two hundred kernels sown in j)ot No. 2, thirty

kernels appeared in a state of vegetation ; and of two hundred
kernels sown in pot No. 3, eighteen kernels appeared in a state

of vegetation. The few plants which showed theinselves in

Nos. 2 and 3 came up very irregularly, and looked unbealthv,
so much so, that it was the opinion of those who examined them
with me, that had not particular care been taken, and had the

barley been exposed to too much rain or drought, scarcely so
many would have vegetated. On the twenty-second day from
the sowing (on Saturday the Sth of February) I examined the

pot-s for the third time, and found that of two hundred kernels

town in j)ot No. 1, one hundred and ninety-seven kernels ap-

peared in a btatc of vegetation ; of two hundred kernels sown in

K 4 pot
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pot No. 2, thirty-six kernels apj)eare(l in a state of vegetation
;

and of two hundred kernels sown in pot No. ,'j, nineteen kernels

appeared in a state of vegetation. I hope this statemer.t may
serve as a caution to such of you (and I understand the number
is very considerable) who are disposed to trust to the black bar-

ley for seed ; or at least that your attention may be drawn to a

subject of so much importance to our county. It is in the

power of every one of you to prove the correctness of this state-

ment by making the same experiments.
" I am, gentlemen, your sincere friend,

" Liudenham, Feb. 10, 1817.
'

" Albemarle."

SAFETY-LAMPS.
We have received a communication from the Rev. Mr. Hodg-

son on Mr. Stevenson's pretended claims to this invention, to

Avhich, though many of t lie facts have been stated in our pages, we
would willingly have given a place had it reached us in time; but

we did not receive it till the 24 th February (and the publication

must be out by the 2Sth). Independently of this, the publication to

which he has alluded does not appear to us to deserve the serious

answer which he has given to it, by again bringing forward all the

dates. All the facts that have transpired, which have been pub-
lished by Mr. Stevenson's friends, convince us that his attempts

at safety tubes and apertures were borrowed from what he had
heard of Sir Humphry Davy's researches. One paragraph, how-
ever, in Mr. Hodgson's communication deserves particular at-

tention, and therefore we insert it here :

*' I think it necessary (says Mr. H.) to notice that I have had
IK) authority from Sir H. Davy to publish extracts from his let-

ters ; but that 1 was obliged to do so in justice to myself: for

malicious persons might have stated that hints from these letters

had been clandestinely conveyed to Mr. Stevenson. That this

was not the case, is to be foimd in the fact that safety apertures

and tubes were announced to persons concerned in the N. Castle

coal mines, before Mr. Stevenson had made an experiment ou
more tubes than one, or on apertures of any kind.'^

COMPARATIVE TEMPERATURE OF RAIN IN ISIT) AND 1S16.

In the last number of the Billioflieque Universelle tlicre is

the following curious comparison between the temperature of the

rain at Paris in the years 1815 and 1816. In 1815 the meaa
temperature of the first ten months was = -\- 12-0" (centigrades).

In the year 18 16 it was = + 10*5". In 1815 the quantity of raia

collected during the first ten months was =o6 cent. 77. In

1816
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1816 it was = 43 cent. 47. The difference therefore in old

measures corresponds to two inches ftve lines and seven tenths.

It is added that in 1815 there were from January to October

inclusive, 127 days of rain ; and in 1816 during the same space

of time eight days more. In 1815 it rained twelve times in July;

in 1816 the same month presented o\\\\five days without rain.

EXPEDITION TO AFRICA.

The Congo arrived at Spithead from Baliia on the 23d of

February, having brought home the whole of tlie crew that cm-
barked on tlic expedition lo Afiicu, except onp>, who died at sea

of the flux. Mr. Lockhart, from the King's Garden at Kew,
and the serjeant of marines, were left at Bahia, not being con-

sidered as sufficiently recovered from the sea voyage.

CLARIFYING OF SUGAR.

Tlie Annales de Chimie xcv. 232, contains a notice, that a

Mons. Dorion having discovered that the bark of the pyramidal

ash, in powder, thrown into the boiling juice of the sugar-cane,

effects its clarification, the planters of Guadaloupe had given

him 100,000 francs, and those of Martinique a like sum, for

communicating his discovery; and that the English sugar planters

had bought the secret for 4000 francs.

Dr. Thomson (Annals of Philosophy, No, 49), alluding to

this notice, states, that he had learnt from a planter lately re-

turned from the West Indies, that this process had been known
there for years; that the planter had himself employed it, but never

heard M. Dorion's name mentioned, " and is quite sure that

the alleged purchase of the method by the English planters is

not true."

In the statement of Dr. Thomson's friend, as also in that of
the Aimules de Chimie, there is a mixture of truth and error,

which by the favour of an intelligent correspondent we are en-
abled to clear up. It is true that the Doctor's friend " from
the West Indies" (rather a wide range, however, when facts de-

pend upon locality) " never heard M. Dorion's name mentioned
there ; for the name of the person who made the discovery is

not Dorion, but Du Boc—and however sure he may be " that

the alleged purchase of the method by the English planters is

!iot true," we arc well assured that the House of Assembly of
Jamaica voted M. Du Boc one thousand pounds sterling for his

secret. As this discovery is an important one, and the process

has not been before published in this country, we are happy in

being able to lay the following connmmication before our readers:

To
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To Mr. Tilloch.

Sir,—In reference to the article in Dr. Thomson's Annals of

Philosophy, last number, on the clarifying of the vSyrup of the

sugar-cane, permit me to submit to you the pertinent remarks

of an intelligent friend of mine lately returned from Jamaica.

He was with Mons. Du Boc at the moment when he received, on
the 13th of December 1815, the Kingston Gazette announcing

the award of the House of Assembly noticed in the subjoined

statement.

I always am, sir,

Yours most obediently,

Surry Institution, Jan. 7, 1817. J. MURRAY.
" The use of the bark of the bastard cedar (a tree very com-

mon in all or most of the West Indian islands) was first intro-

duced in the purification ofsugar by M.DuBoc, by birth a French-

man, and who had been a planter in the island of Martinique,

where it appears he had with great success practised the use of

it. M. Du Boc went to Jamaica in the early part of 1815, where

he was patronized by several planters of eminence, to whom he

individually explained his discovery. The House of Assembly

of Jamaica were so thoroughly convinced of the benefits accruing

from this application of the bastard cedar bark, that in the month
of October 1815 they voted him a thousand pounds sterling.

" The process is extremely simple, and consists merely in the

immersion of a few strips of the bark (peeled off a branch of

the tree) in a bucket of water, and by squeezing the bark with

the hand in a short time the water becomes gelatinous, and it

is then thrown into the copper in which the sugar is boiling.

Soon after this is thrown in, the surface of the boiling sugar is

covered with a thick black scum, which consists of the solution

of the bark intermixed with those impurities of the sugar which

the lime does not precipitate—that scum is removed with a

scummcr in a few minutes. The sugar is afterwards drawn off

from the copper into the cooler^ and is then considered as di-

vested of every impurity.

"There grows also in Jamaica a tree, the leaf of which used in

the same manner produces the like effects. It is known in

Jamaica by the name of the Whangler or fVangla, but I know
not its specific or generic name."

SWALLOWS.
On the 17th of February, about nine in the morning, Mr.

Thomas Forster observed the chimney swallow [Hirundo rustica)

flying about at Tunbridge Wells ; which accords with the notion

entertained by some ornithologists, that as these birds some-
times
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times make their appearance unusually early in early seasons,

there are probably some of the species latent in this country

during the period of their brumal disappearance.

AURORA BOREALIS.

This phaenomenon appeared again on Saturday night the Sth

inst. on which observations have, we understand, been made iu

London, at Derby, Leeds and other places, and also at Paris.

Leeds, Feb. 15.

^'On Saturday the Sth inst. at seven o'clock we witnessed here a

fine display of the o?^rora borealis or northern lights. This singu-

lar phaenomenon continued without intermission for two hours,

during the whole of which time the sky was illuminated from the

horizon to the zenith, extending east and west for a ctmsidera-

ble distance. Broad streaks of light of various sizes rose from

the horizon in a pyramidical, undulating form, and shot with

great velocity up to the zenith ; they changed their forms very

frequently and rapidly, and broke out in places where none were

seen before, shooting along the heavens, and then disappearing

in an instant. The sky in various places was tinged for a consi-

derable space with a deep purple, and the stars shone very briglitly

during the whole time through the clouds which formed the au-
rora borealis. A short time after this singular phaenomenon had
ceased, the raiu began to descend, and continued to do so most
of the night, though not violently."

Among the many indications of an early spring, after nearly

a year of unusually wet and changeable weather, may be enu-
merated the early blowing of spring fiowers. On the 2Sth of

January the spring snow-flake and crocus were in full flower

in the neighbcuihood of Hackney.

SPEAKING TRUMPET.

If the speaking trumpet used at sea had been made in any
other form than that of a parabolic conoid, it would have failed

greatly in its effect. It is surprismg that this principle should
not have struck any one as the proper model for forminu a trum-
pet for the collection of sound in cases of deafness. Mr. Curtis
of Soho-sqtiare, aurist to his royal highness the Prince Regent,
has with mucii advantage applied this principle to a late contri-
vance, and employed the instrument with great success in a num-
ber of cases of deafness : the same gentleman has also improved
the French invention of artificial ears, bv givincf them great
power in the collection and transmission of sound^

LIST
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r.lST OF PATENTS FOR NEW INVENTIONS.

To Josejoh de Cavaillon, of Sanihrook-court, Basinghall-street,

London, for certain improvements iu the preparing, clarifying,

and refining of sugar, and other vegetable, animal, and mineral

substances, and in the machinery and utensils used therein.

—

6 months, 23d January 1817.

To Robert Dickinson, of Great Queen-street, Lincoln's-inn-

iields, in the county of Middlesex, for his new improved method
or methods of preparing or paving streets and roads for horses

and carriages, so as to render the parts or pavements when so

done, more durable and nltimatelv less expensive than those iu

common use, and presenting other important advantages.

—

C months, 23d January.

To Daniel Wilson, of Dublin, for certain improvements in the

process of boiling and refining sugar. — 6 months, 23d Jan.

To George Montague Higginson, of Bovcry Tracy, Chud-
leigh, for certain improvements in locks.—2 months, 1st Feb.

To William Wall, of Wandsworth in the county of Surry, for

has new or improved horizontal escapement for watches.

—

2 months, 1st February.

To Isaac Robert JMott, of Brighton, for his method of pro-

ducing from vibrating substances a tone or musical sound, the

peculiar powers in the management whereof are entirely new,
and which musical instrument he denominates The Sostinente

Piano-forte.—2 months, 1st Feb.

To William Bundv, of Pratt-place, Camden-town, in tlie pa-

rish of St. Pancras, for machinery for breaking and preparing

flax and hemp.—6 months, 1st Feb.

To James Atkinson West, of Crane-court, Fleet-street, Lon-
don, for certain improvements in or on lustres, chandeliers, and
lamps of various descriptions, and in the manner of conveying

gas to the same.—6 months, 6th Feb.

To William Clark, of the city of Bath, for his contrivance

called a safeguard to locks, applicable to locks in general, by
which they may be so secured as to defy the attempts of plun-

derers using picklocks or false keys.—2 months, Sth Feb.

To Robert Hardy^ of Worcester, for certain im])rovements in

the manufacturing of cast iron bushes or pipe boxes, for chaise,

coach, waggon, and all other sorts of carriage wheels.—6 months,
20th Feb.

To Richard Litherland, of Liverpool, for certain improvements
in or on the escapement of watches.— 6 months, 20th Feb.

To Richard liolden, of Stafford-street, in the parish of St.

Mary-le-bone, for his machines for producing rotatory and pen-
dulous motion iu a new manner.—6 monthsj 20th Feb.

Astro-
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Asironomicul Phcenomena, March 1817.
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Meteorological Ohservathns kept at JVulthamstow, EsseXjfrom
January 1,5, to February 15, I8I7.

[Usually between tlie Hours of Seven and Nine A.M.j

Date. Tiicrm. Baroni. Wind.

Jamiary
15 32 29-39 S.SE.—Snowing 8 A.M.; ground whitened;

12, rain ; bright starlight.

16 21 29-33 E.—SA.AI. liazy;snow; rain;darkanddamp.
17 39 28-92 S.—Hazy; gleams of sun ; shower 4 P.M.;

bright star light. Full moon.
IS 12 29-00 S.—Cloudv; sun and clouds ; fine day; star

light.

19 42 29-01 SE.— Clear and clouds ; and wind showers
;

chnidy.

20 AQ 28-88 S.SE.—Clear; clouds; wind and sun; fine

day ; slight rain (J P.M. ; dark night.

2

1

32 29-42 SE.—7A.M. clear; 8 hazy ; 9 fine day; starlight.

22 44 29-88 S.— Slight rain
; windy and hazy ; slight rain

again ; dark and windv.

23 49 29-92 8 —Hazy day; dark night.

24 ' 47 30-21 WS.—Clear, but some cirrostratus N.W.

;

hazy; dark and damp.
25 49 30-33 S.—Foggy; hazy ; hazy night. First quarter.

2G 40 30-33 S.—Clouds; wind and hazy; fine gray day;
nimbus all day ; cloudy and hazy.

27 40 30-30 W.N.—Cloudy and hazy ; dark day ; cloudy
and nimbiii all day ; very light, but no btars

visible.

28
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Date. Therm. Baroin. Wind.

28 43 30-44 N by E.— Damp; hazy; nimlus all da v J

cloudy.

29 42 30-32 NE.— Clear and clouds; cirrostrahis ; fine

day without sun till 3 P.M.; light, and moon
through clouds.

NE.—Hazy and slight rain
;
gray day ; moon

and stars and cirrostratiis.

N.—Foggy; fine sunny day; moon and star-

and cirrocumuU.

:]0 43
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE.

[The time of observation, unless otherwise stated, is at 1 P.M.]
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XL. On theAgency of the Carlo?]ate ofMagnesia in improving

Bread madefrom ike new Flour. By Edmund Davy, £59.

Professor of Cheynistry,avd Secretary to the Cork Institution.

To Mr. Tilhch.

Dear Sir,—In a recent communication^, I stated that new
seconds flour, of indiiferentor bad quality, is materially improved

for the purpose of making bread, when the common carbonate

of mngnesia is well mixed with it in the proportion of from 20
to 40 grains to a pound of flour.

Since I announced this fact, 1 have made a number of com-
parative experiments on the worst seconds flour i could procure,

with and v\^ithout the addition of the magnesia; and the results

have uniformly been satisfactory. The eiiicacy of this substance

has also been repeatedly proved by trials made in Cork, and in

diiTerent parts both of Ireland and England.

In a few cases, however, it has been said, the magnesia failed

to produce the desired effect on the new flour j at which I am
not surprised ; for to mv knowledge the calcined magnesia has

in some instances been used instead of the common carbonate^

and there is too much reason to apprehend this last substance

has in other cases been adulterated I)y admixture with foreign

bodies. In an early stage of my experiments, 1 found the cal-

cined magnesia (when used in the quantity of from 20 to SO
grains to a pound of flour) to injure the colour of the bread and
to render it heavy: and in the proportion of 40 grains to a

pound it even changed the colour of the dough, and made it as-

sume a yellow hue, not unlike that tint imparted by saffron. In

the pro])ortion of 12 grains to a pound of flour, however, the

calcined magnesia improved the bread, but not nearly to the

same extent as the carbonate.

There certainly may exist a diflference of opinion as to the

quantity of improvement effected in the bread by the magnesia.

Slight circumstances, by no means easy to appreciate, may in

different cases materially alter the nature of results. But no one
who has fairly tried the magnesia, in the way I have recom-
rnended, can hesitate to admit the fact. 1 venture to speak con-

fidently from experience. I do it under the full conviction that,

whilst too much caution cannot be exercised in drawing con-

clusions from one or two hasty trials, the most legitimate in-

ferences may be deduced from experiments carefully made and
frequently repeated.

In the communication to which I have alluded, I merely

hinted at the urobalde agency of the mauncsia in correcting the

bad qualitie^irDf the new flour. I now beg leave to notice the cir-

* SecPliil. ]\Ia<!;. fur December 1016.

Vol.49. N0.227. March iSl/. L cumstanccs
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cunistances that led me to use this substance, and to bring for-

ward some facts that tend to elucidate the mode of its operation.

Oil examining several samples of new wheat, it appeared to

me the injury they had sustained arose principally from the grain

having germinated. In this process it is understood a part of

tl'.e farinaceous matter of ilie grain is converted into sugar.

The changes thus produced in the grain seem to be analogous to

thfvse effected in starch by diluted sulphuric acid and heat : only

in the one case they result from chemical agencies alone ; in

tljc other, the chemical agencies are assisted by the living powers
of the infant plant. The production of saccharine matter in the

grain is conceived to be accompanied by an incipient fermenta-

tion : this, though checked in the act of drying the corn, might,

in the subsequent operations to which the flour was exposed

when made into dough and baked, induce the acetous fermen-
tation. Hence, I thought it not improbal)le that acid matter

might be developed in bread made from the new flour with the

usual additions.

In order to try if the new flour was at all acid, I put samples

of the worst quality in distilled water ; but after several hours

the fluid did not affect litmus paper, or the still more delicate

test of an infusion of red cabbage. I likewise 'exposed fer-

mented dough made from the same flour (with the additions of

yeast, salt, and warm water,) to an infusion of cabbage ; but no
change of colour could be perceived in it. But after some of

the dough had been baked, the bread was clammy, had a sin-

gular smell, a sourish taste, and left on the palate a sense of

bitterness. When some of this bread was put in distilled water

and suffered to remain for about a day, the fluid produced a

sliglit tint of red in an infusion of cabbage; and after three days it

iiad a slight acid taste, and perceptibly reddened litmus paper.

On making a comparative trial with bread made from good old

flour, under similar circumstances, I could not by the most de-

licate tests detect the presence of any acid. Hence it seetned

acid matter was formed in the baking of the new flour, and the

bread had a tendency to acidity. I found likewise, in c^^se^

when a few drops of vinegar, or any of the mineral acids diluted,

were put into dough made from good old flour, the bread wa;^

disposed to be clammy, and had a taste similar to that of bread

made from bad new flour. These circumstances led me to ima-

gine that the bad qualities of bread made from the new flour

were connected with the appearance of acid matter during the

baking : and the application of alkaline substances, as cor-

rectives, immediately became obvious. After repeated trials, I

found that the fixed and volatile alkalies, their subcarbonates

and carbonates, improved the new flour to a certain extent; aud
\ vvai
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I was in consequence led to try the effects of the common car-

bonate of magnesia, a substance well known to be slightly al-

kaline. The trial was attended with perfect success ; the im-

provement by the subcarbonate of magnesia was greater than by

any of the other alkaline bodies.

The carbonate of magnesia, I conceived, might act on the

bread in two ways : chemically and median icalhj. Chctnicalli/,

by correcting its tendency to acidity ;

—

mecliauicaUy, by im-
proving its texture. I did not think it necessary to enter into

an elaborate analysis of the bread, in order to ascertain how far

my views were correct
;
yet my esperiments, some of which I

shall give in detail, have perhaps been sufficiently minute to

throw some light on the inquiry.

Carbonate of magnesia, I found, improved the coloin- of bread
made from new seconds flour, whilst it impaired the coloiir of

bread from tine old and new flour. This circumstance favoured

the idea of its chemical action; for, if it were passive, it was in-

conceivable that a substance so perfectly white could in the

slightest degree injure the colour of the whitest flour. I made
tlie following experiments on bread from new seconds flour of
bad quality, containing the carbonate of magnesia in the quantity

of from 30 to 40 grains to a pound of flour.

I burnt two ounces of the bread in a Hessian crucible^ at a
low heat, until it became like a cinder ; the temperature was
then raised to a dull red ; and after twenty minutes the black
mass was partially covered with a light white substance, which,
OH trial, readily dissolved in dihited sulphuric acid with efferve-

scence, and gave a white precipitate with carbonate ofammonia.
The heat was continued until all the carbonaceous matter had
disappeared, and there remained at the bottom of the crucible

a small quantity of a white earthy-like substance. It had a sa-
line taste, j)artially dissolved in water, and readily with efferve-

scence in sulphuric acid. It was principally common .salt used
in the bread, and carbonate of magnesia. The preceding ex-
periments were repeated with similar results.

I crumbled two ounces of the soft of the bread, and put it into

a pii\t of <listilled water. After remaining about twenty-four

hours, the fluid was passed through a filter. (It was of a little

darker colour than the fluid furnished by bread made from new
or old flour alone.) It had an agreeable taste, and did not affect

the colour of litnuis. When the fluid was treated with a solution

of subcarhoiuite of ammonia, a light flocculcnt precipitate soon
made its ap|)earance ; it was immediately redissolved with ef-

fervescence bv a few drops of sulphuric acid.

When a half pint of the fluid was boiled down nearly to dry-

ness, and gently heated with strong sulphuric acid, there was'

a

!- 2 violent
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violent action, and fumes of acetic acid apparently mixed with a

little muriatic acid were disengaged. The excess of sulphuric

acid being expelled by heat, distilled water was added, and the

solution filtered. On treating it with carbonate of ammonia,
there was a copious light flocculent precipitate, which on further

examination proved to be carbonate of magnesia. A further

quantity of the original infusion of the bread was boiled down
to dryness in a platinum crucible; it appeared to be principally

Viucilage. On being exposed to the atmosphere for a few hours,

it slightly deliquesced ; and when treated witli strong sulphuric

acid and carbonate of ammonia, the results were similar to those

noticed ai)ove.

On two ounces of fresli bread a half pint- of distilled water

was poured. After remaining about twenty hours, the infusion

was decanted, and boiled down to about l-12th of its original

volume. It was put into a tubulated retort with a little strong

sulphuric acid, and a hcvit below the boiling point of the acid

vyas applied for half an hour. The neck of the retort was placed

in a glass containing a half cubic inch of pure water. A colour-

less fiuid came over, which had a peculiar empvreumatic odour,

a very slight acid taste, and reddened litmus paper. This fluid

was neutralized by caustic potash, and evaporated to dryness.

The dry mass was treated with a slight excess of strong sulphuric

acid ; and on being gently heated very pungent fumes, principally

of acetic acid, were disengaged. An infusion of bread containing

no carbonate of magnesia, on being treated with carbonate of

ammonia gave no precipitate. A half pint of such an infusion

after being evaporated to dryness, and heated to redness for some
time, yielded a little white substance, which appeared to have

undergone fusion. It was soluble in water, gave no precipitate

vyith the carbonates of potash and ammonia, but a copious one

with nitrate and nitrate of barytes, and was merely the common
salt used in the bread.

The foregoing experiments appear to sanction the conclusion,

that when the carbonate of magnesia is mixed in certain quan-

tities with the new flour, the magnesia acts chemically on the

bread in the act of baking. One portion of it is decomposed by

the acetic acid formed : the other part remains in its original

state. The disengagement of the carbonic acid gas from the

decomposed carbonate, may perhaps tend to increase the light-

ness and porosity of the bread.

As the new flour appears to contain an excess of gluten, a very

tenacious substance, (on account of a portion of the farina of the

wheat having been converted into saccharine matter,) the unde-
cmnpounded carbonate in the bread may exert a mechanical

agency on the gluten in the dough; and by lessening its cohesive

property,
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property, it mav improve the texture of the bread, in a manner
somewhat analojoifs to the improvement of stiff clay soils by
the mechanical aj^ency of sand or gravel.

Bread niade from tiie new flour v.ith the addition of carbonate

of magnesia is much lighter and more porous than when made
without it, I have at flifferent times made loaves with and with-

out the magnesia, using equal weights of the materials, and I

have always found the magnesian loaves of much larger size.

And I may further add [cceLeris paribus), wot only is the relative

bulk of the bread increased bv the use of magnesia ; its actual

weight is likewi'^e greater. Magnesia appears to give to the

new flour a greater capacity for water. For example: seventeen

ounces of new se(?onds, containing forty grains of magnesia, re-

quired eleven ounces of water at the temperature of 80^ Fahr. to

make it into dough ; but ten ounces at the same heat were suf-

ficient for sixteen ounces of the flour. There was also a pro-

portional increase in the weight of the bread. The loaf with

magnesia (after making the necessary allowances) weighed 200
grains more than the one without it. Carbonate of magnesia,

by giving bread the power of fixing an additional (pian-tity of vo-

latile materials, seems to act not unlike chalks or marles, when
applied on a sandstone or gravelly soil ; they increase its power
of absorbing and retaining moisture.

The facts I have stated must, I should think, tend to obviate

any objection against the use of small quantities of magnesia in

l»read, from the fear of its accimiulation in the system, on ac-

count of its supposed insolubility. As cold water readily dissolves

the new magnesian salt formed in th& bread, the fluids of the

stomach, it may be presumed, will be much more effectual sol-

vents of that substance.

There is one circumstance that deserves mention, and with

the notice of which I shall close the present communication. I

think I have ascertained the existence of the prussic acid in bread

made from the nev*' flour*. My ojjinion rests on the fact, that

in the preceding experiments, when the strong sulphuric acid

was added to infusions of tl»e bread evajjorated to dryness, or

nearly so, the peculiar peach-blossom odour of the j)russic acid

became more or less perceptible on a gentle application of heat.

I do not conceive the appearance of this acid can be referred to

any changes effected in the vegetable matter by the agency of

the sulphuric acid, as the prussic odour was clearly perceived in

cases when the sulphuric acid was in a very diluted state.

"* From an experiment I mnde witlj firead made from good old flour, I
am inclined to believe it also contained the prussic acid, but in much
smiUler quantity than tlic broad from new flour,

' ' L 3 Should
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Should further experiments confirm the existence of the prus-

sic acid in bread made from the new flour, the fact would in

some measure serve to account for the injurious effects that have
been attributed to it, especially when freely used bv children.

Cork, Jan. 20, 1817.
'

EdMUNdDaVV.

XLI. Oji alloying Iron iv'ilh TSlanganese. By David Mushet,
E.sq. of Colfjord, Forest of Dean.

To Mr. Tllloch.

Dear Sir,— Jl he general result of my two last communications
showed that there existed a difiiculty in combining to any con-

siderable amount the metal of manganese with that of iron,

either by the fusion of cast-iron with the ore of ujanganese, or

by the fusion of the ores of both metals. Nothing lavourable

to a practical result in the blast-furnace could be inferred, par-

ticularly if it were necessary to unite manganese to the extent

of 20 or 30 per cent, with the metal of iron for any particular

object of manufacture. It was however remarked, that while

the metallic results or buttons were obedient to the magnet, some
minute spherules of metal were obtained, over which it had no
influence. I therefore concluded that the difficulty arose from

a defective mode of operation, and that those circumstances ne-

cessary to produce de-oxidation and reduction in ores of iron

were not sufficient to produce a similar effect when an ore

of manganese was operated upon. In the blast-furnace as well

as in the assay-furnace previous de-oxidation is necessary to

metallic reduction. In the former this is completely eflr'ected by

a process of cementation which takes place in the upper regions

of the furnace. In the latter, the fusion being more rapid, the

effect is generally produced by the presence of a quantity of

carbonaceous matter in the mixture. If the crucible is formed

of a mixture of clay and this latter substance, the fusion will ad-

mit of a more rapid progress, and the oxidation and reduction

yvill be more completely effected. Hence in the reduction of

ores of iron in crucibles formed of clay and blacklead, metallic

masses of iron may be obtained so highly saturated with car-

buret of iron as to destroy metallic weight and compactness :

under such circumstances the most perfect de-oxidation takes

place; no vestige of iron remains unrevived, or the slightest trace

of its oxide in the glass. Considering the use of such crucibles

favourable to the reduction of manganese, I determined on at-

tempting the alloy of this metal with iron to a greater extent

than
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tKan 1 had hitherto found practicable. 1 made use of the same

ores formerly mentioned : the fluxes were chalk and window-

glass ; the latter I preferred to an argillaceous earth, which, so

far as it regards reduction, answers equally well, but does not

exhibit so transparent a glass when the results are perfect or

approaching thereto.

h-^Ea:p. Iron ore 500 grs.

Chalk 400
Window glass ,

.

.

.

.

.

• . ^0^

Charcoar 160

This mixture was perfectly reduced, though the glass indica-

ted by its depth of green a portion of oxide still unrevived.

The rnetallic button was smooth, its fracture and cjuality those

of the finest or most carbonated cast-iron : weight 30 grains,

equal to 47 j:
per cent. The same experiment repeated under

a less rapid fusion yielded 50 per cent, of iron. When equal

quantities of chalk and glass were used, a carburetted metallic

button was obtained equal to 50^ percent.

2d Exp. Iron ore 500 grs.

Chalk 400

Glass 500

Charcoal 160

Oxide of manganese .. .. .. 100

A perfect fusion of this mixture yielded a fine smooth carburet-

ted button of iron, weighing 258 grains, equal to 51yV P^""
cent.

The glass was perfect, of a lead-blue transparency, slightly tinged

v/ith the purple peculiar to manganese.

3d Exp. Iron ore 500 grs.

Chalk 400
Glass 500
Charcoal 160
Manganese roasted .. ,. .. 100

Though in this experiment the manganese had by previous

roasting been deprived of 20 per cent, of oxygen and moisture,

yet no perceptible difference took place in the result. Tlie metal

and glass were siinilac. The weight was 260 grains, or 52 per

cent. The metallic results in both were magnetic.

4th Exp. Iron-stone .. ,, .. .. 500 grs.

Roasted manganese .

.

.

.

. . 200
Chalk 400
Glass 500
Charcoal .

.

.

.

.

,

. . 1 (50

The fusion of this mixture was very complete ; the surface a

perfect transparent pale glass covered wi h-a coating of car-

buret of iron. There were besides about 40 grains resembling

L4 the
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the keesh of No. 1. pig-iron unacted upon. The metallic but-*

ton was covered with a splendid coating of phimbago of the co-
lour of silver. The globules were equally carburetted, but still

magnetic. The whole vv'cighed 2/6 grains, which is ecjual to

5^1^ per cent. If the produce of the ore is taken at 50,
which is near truth, then an alloy of metallic manganese of
nearly 5 y parts with 50 of iron was formed—a higher combina-
tion than any hitherto obtained in these experiments : the in-

crease of metallic \veight beyond a produce of 50 per cent, is

26 grains. This being obtained from 200 grains of manganese,
is a produce from this ore of only 13 per cent. A slight diminu-
tion of magnetic influence was perceptible in part of the metal-
lic result of this experiment.

5th Exp, Iron ore .

.

.

.

, . , , . 500 grs.

Roasted ore of manganese .

.

, . 300
Chalk 400
Glass 500
Charcoal .. ,. .. ..160

This mixture Vv-as also perfectly fused. The surface of the

glass was not, as in No. 4, covered with shin.ing carburet, but

with a rough cream-coloured porcelain minutely punctured and
in some instances crystallized. Beneath, a transparent smoky-
coloured glass was found, verv different from common assay-

glasses of iron. The metallic button and globules were covered
with the same coating of plumbago described in the last experi-

ment. Weight 290 grains, or 58 per cent. Increase beyond the

product of the iron ore 40 grains, which from 300 grains of ore

of manganese is 134 per cent. Gained over last experiment only
-^' per cent.

6th Exp. Iron ore .

.

.

.

,

.

. . 500 grs.

Roasted ore of manganese .

.

. . 400
Chalk 400
Glass .

.

.

.

.

.

.

.

, , 500 .

Charcoal .

.

.

.

.

.

. . 160
From the fusion of tliis mixture a singularly composed glass

appeared: the surface was stonv, of a whitish colour, covering a

stratum of similarly coloured porcelain. Beneath a fine trans-

parent glass interspersed with circular concretions of crvstnllized

porcelain, only two grains of shining carburet were found un-
acted upon. The metallic button and globules were equally

shining and carburetted with the former ex})eriments,and weighed
318 grains ; which is a produce of 63^^ P^i' cent, from the iron

ore; which being a gain of 68 grains of metal beyond the assay

produce of the iron ore, makes the yield of 400 grains of man-
ganese equal to 17 per cent. This metallic alloy will therefore

be



On alloying Iron with Manganese. 169-

be composed of Iron .

.

.

.

,

,

. . 78*6 pts.

Metallic manganese .. .. 21*4

100
The metallic button and some of the largest globules were not

acted upon by the nnagnet.

7th Exp. Iron ore .. ., .. .. 500 grs.

Roasted ore of manganese .

.

. . 500
Chalk 400
Glass 500 :

Charcoal .

.

. . . . .

.

160
The fusion of this mixture afforded a carburetted metallic

button equally keeshy and shining with the former.

Weight' 254 grs*.

Globules 70

324
Equal to 64-p*^ per cent. This is an increase of metallic pro-

duce beyond that of the assay of 74 grains, which from 500
grains of ore of manganese is equal to 14-r^ per cent. On?
hundred parts of this alloy will be composed of

Iron .

.

.

.

.

.

. . 78-6 pts,

Manganese .. .. ., 21-4

100
The glass obtained in this as in the former experiment was

of three kinds, though considerably different ; the upper surface

was glazed with a brown metallic coating mixed with carburet of

iron ; under tliis was a greenish-coloured porcelain with a few
specks of more perfect glass. Beneath these was fomid the

principal mass of glass, of a white agate colour, but not trans-

parent. The smallest globule now obtained was not in the least

attracted by the magnet.

Sth Exp. Iron ore .

.

.

.

.

.

.

.

500 grs.

Roasted ore of manganese .

.

. . (500

Chalk .. 400
Glass 500
Charcoal . . .

.

.

.

. . KiO

This mixture produced a button and globules still more highly

carburetted than any formerly obtained, weighing .'-JoO grains,

e(|ual to 70 per cent, produce from the ore of iron. This increase

of metallic weight beyond the assay produce being 100 grains,

is equal to \i})-{\ ])er cent, from the quantity of manganese em-
ployed. No part of the product was magnetic, though eight

grains of magnetic carburet was found unacted upon.

The
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The alloy now obtained will l>e composed of iron 7 1 "4 pts.

Metallic maganese , . 28*6

100
In about ten minutes after the crucible containing tlie aliovc

mixture was witbdrawn from llie fuiiiace, the coritents were

turned out in a solid conical form, of a brownish copper toloitr
;

the metallic button occupving its proper station at the smaller

end of the cone. The mass as it cooled began to crack, swell,

and disinlegrat-e ; its colour became lighter—and irregular crv-

stallization appeared in the dismembered fragment^. These

forms, however, were of short duration ; everv particle even the

most minute became subject to violent motion, which rapidly

hurried on a state of the most perfect decomposition ; the

whole matter in a few minutes passing from a stony state to

that of an impalpable white powder.

9th Exp. Iron ore .. .. .. .. 500 grs.

Roasted Ore of manganese .

.

. . 700
Chalk 400
Glass ,

.

.

.

.

.

. . 500
Charcoal .

.

.

.

. , .

.

160
On withdrawing this crucible from the furnace and removing

the cover its contents were found in a state ol the most perfect

fluidity. The cover was restored, and 1 went to call a friend to

witness the expected decomposition. On our return to the la-

boratory (within five minutes from the time the crucible was
taken from the furnace) we found it burst into pieces, and the

whole contents heaped up in a state of fine powder, wliich as it

cooled exhibited several metallic shades. A metallic button wi*h

a rough surface, but highly carburetted, was found in the pow-
dery matter : this with some globules weighed i^20 grains, so that

a considerable diminution of produce was here experienced ; from
which it was inferred that the alloy of manganese with iron had
in the last experiment reached its maximum under the circum-
stances and proportion of mixtures now used.

I was now satisfied that ores of manganese might be smelted
with success along v/ith our connnon argillaceous ironstone in the

blast-furnace, with a considerable augmentation of metallic pro-
duce, and much pleased to have discovered the fact tliat iron al-

loyed with manganese in certain proportions ceases to be obedient

to the magnet. This fact alone renders it extremelv probable
that the presence of manganese is not essential to the formation
of good steel, and that those irons analysed by Bergman contain

no notable quantity, seeing that the strongest and most durable

magnets are made of steel manufactured from such iron.

Observations
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Observations 7ipo7i a minute Examination of the Results of the

nine foregoing Experiments, relat'mg to Fracture and mag-
netic Attraction.

No. 1. In which no manganese was used, possessed the frac-

ture of No. ]. Pig iron, soft and capable of Ijeiiig easily filed and
fully obedient to the magnet.

Nos. 2 and 3. As relates to fracture, were fully more carbo-

nated than the former; and though 100 grains of manganese
had been fused in the mixture, the quality of the iron was soft

and easily filed. No diminution of magnetic force was percep-

tible.

' No. 4. The fracture of this latter was materially different from

the three former. The grain or crystal was smaller, the colour

lighter, and considerably harder under the file; the globules were

attracted by the magnet, but they approached with less force,

and perceptibly indicated a diminution of this action.

No. 5. The present fracture as to grain was similar to the

last, with the exception of two distinct white lines ruinniig pa-

rallel with the inider surface of the metallic button. Magnetic
force considerably diminished.

No. 6. The fracture of this result was regularly mottled en a

white ground ; the file had little or no impression; a magnet of

the power of 20 pounds did not lift a globule of ISO grains.

No. 7. Fracture similar to No. 6, with the exception of an

edging of gray minutely crystallized : the smallest globules were

not in the least acted uj)on.

No. 8 and 9. Presented white silvery fractures, and so ex-

tremely brittle as to pound readily in an iron mortar, which in-

dicates a quality vcrv different from white fractured cast-iron.

No part of the metallic results of these experiments was in the

least acted upon by the magnet. One strikino; anomaly ap-

peared throughout : The alloyed buttons after the addition of

the ore of manganese presented surfaces covered with the most
shining carburet of iron common at iron-foundries; and this ef-

fect seemed rather to increase as the quantity of manganese was
enlarged and the carbonation of the fracture decrea'^ed, a cir-

cumstance totally unknown in the fusion of simple ores of iron.

Dear sir, yours truly,

Culeford, Jan. IG, 1817.
'

DaVIdMuSHET.

P. S. Your last number contained an interesting accoiuit of a

mass of native iron found in South America, which I s]ij)pose is

the same alluded to in chemical and mineralogical Ixioks within

the last twenty years. On reading the account, I wa^ peculiarly

struck with its resemblance to those masses of iron sometimes

ibrmed in the bottoms of our blast-furnaces in this country.

Many
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Many of these are nearly metallic, and ^veigh from ten to thirty

thousand pounds. From such a mass I have lately seen speci-

mens perfectly similar (judging from description) to those ob-

tained from the American mars of native iron, and which were

capable of being extended under the hanmier. The circumstance

of the Brazilian mass being found where the surrounding country

is covered with a substance resembling an ore of iron is extremely

curious. Those who have a difficulty in believing the descent of

such mighty masses of matter from the atmosphere, might find

pleasure by inquiring as to the probability of these metallic ac-

cumulations being the products of ancient metallurgical opera-

tions ; and whether the plentiful diffusion of iron ore in their im-

mediate neighbourhood is not the scoria surcharged v>ith iron

that had been evolved in the progress of these^ perhaps ante-

diluvian, manipulations.

XLII. Method of preparing Lime, so as to preserve it for a

long Time always readyfor Mortar or IVhilewash.

To Mr. Tilloch.

Sir,— WESERViyG with pleasure the readiness with which
you insert in your useful Miscellany any information that may
be useful, I send you the process employed in this part of the

world for preserving lime. Those of your readers who have oc-

casion to use lime must know, that when suffered to slack by tiie

moisture of the atmosphere it at the same time imbibes car-

bonic acid, and after a time returns to the state of unburnt lime.

If made up into mortar to be kept in a heap, it undergoes, though
more slowly, the same change ; and when not quite destroyed

is found to have lost much of its binding qualitv, by the mixture

of the outer dead part of the mass with the lime in the interior of

the mass. All those evils may be avoided by the German pro-

cess, which I doubt not will prove acceptable to many of your

readers. I am, &:c.

Fr. Vaik, Jan. 6, ISir. T. E.

The Process.

Take the lime as soon as possible after it is burnt; dig a pit

in the earth about seven or eight feet long and four or five feet

broad :—by this pit set a wooden trough, about six feet long, two
feet broad, and one foot deep. At one end of this trough cut a

hole about six inches s(iuare, before which nail a grating of iron

with the bars about a (quarter of an inch asunder. Inside the

trough
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trough have a slider to cover the grating, which can occasionally

be drawn up. Put two or three bushels of lime at a time into

the trough ; throw plenty of water on it, and mix it well up with

a large hoe perforated with holes. When there is a good quan-

tity of liquid, draw up the slider, and let it run into the pit. The
trough should have a small inclination, and hang six or eight

inches over the pit. Throw more water on the remaining lime-

stones, and those wliich will not slack are not sufficiently burnt,

and mav be returned to the kiln.

After lime, thus slacked, has been a few hours in the pit, it

will take the consistence of paste, which it will preserve for

years. It should be kejjt covered, to keep it clean and exclude

the fixed air floating in the atmosphere, as well as to preserve it

from heat or cold, especially the latter, as frost destroys it. For

those who use larger quantities several pits should be dug, in

preference to larger ones ;—for smaller quantities a lesser pit may
be used.

This lime mixed with water is very superior to whiting for

whitewash, and, as it recjuires no size, is much more wholesome,

as the nauseous effluvia from size, which always attracts damp,

cause an insupportable smell. It gives a resplendent white for

ceilings, and has a peculiar tenacity on walls, and in situations

exposed to wet. It has the advantage of always being ready for

use; for v.'hen mixed with a little water and a proper proportion

of sand, mortar is prepared in a few minutes. According to my
own experience, this lime is equally good after lying several years

in the pit : and any one acquainted with this method of treating

lime, and the process usual in England in preparing mortar,

will not hesitate in giving this the decided preference.

XLIII. Olservations. on the Changes produced in the new Wheat;
and on the Means of improving the Flour. By Edmund
Davy, Esq. Professor of Chemistry and Secretary to the

Cork Institution,

To Mr. Tilloch.

Dear Sir, — J- he subject on which I recently addressed you*

has since occupied my attention. I have extended my researches,

and selected from previous incjuiries such observations and ex-

periments as were unnoticed in my late communication.

It appears to be an indisputable fact, that the average quality

of the last year's wheat is very inferior to that of former years.

Whatever defects it may possess, they nnist be referred to changes

produced in the grain in consequence of the unfavourable cir-

* Sec p. 161.

cumstanccs
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cumstances under which the crops ripened or were saved in the

late unpropitious harvest. Every attempt, therefore, to improve

the new flour for the purpose of making bread, ought to be

founded on some previous knowledge of the injury the wheat

had sustained. The hope of being able to correct the bad qua-

lities of the flour, induced me more than two months ago to

turn my leisure moments to the subject. 1 entered on the investi-

gation with some preliminary cxpcrinients on the new wheat and

flour. I examined several samples of new wheat: they had ail

to a certain extent undergone the process of germination or inci-

pient vegetation. In some cases the germen had protruded from

about 1-lOth to 5-lOths of an inch, and the radicle from about

1-1 0th to above an inch in length. These were, it is true, the

very worst samples I could procure. I likewise examined several

specimens of wheat from different parts of this county, of a

quality far superior to those 1 have mentioned ; but in all of them

it was discoverable on a minute inspection that a slight and

partial germination had taken place. And 1 have been given to

understand, that the average wheat of the country has suffered

more or less in this way. Some crops germinated before they

were ready for the sickle, and others after they were cut down
and made up into sheaves.

As the natural germination of the wheat appeared to be similar

to that effected by artificial means, in the malting of barley, in

which a portion of the farinaceous part of the grain is converted

into saccharine matter, I made some experiments with a view

to ascertain how far this opinion was well founded. 1 placed

different samples of new wheat in tin dishes, and thoroughly

dried them on a hot iron plate. The grain had a sweetish taste

resembling malt, and afforded with warm water an infusion

which when boiled down nearly to dryness had a sweet taste,

and consisted of saccharine and mucilaginous matter.

I mixed some new seconds flour of bad quality with distilled

water. After about forty hours the fluid was passed through a

filter. The solution had a slight sweetish ta^te ; on being boiled

a little albumen coagulated, and after the fluid was evaporated

to l-14th of its original volume, the residual liquor was quite

sweet to the taste, and consisted of mucilage and sugar. On
making a comparative trial with good old flour, the quantity of

saccharine matter obtained was, in proporti(m, very inconsider-

able.

I made bread with the nev*' seconds flour, warm water, and

Yeast, without anv salt. Some of the !)read was put in distilled

water for twenty-four hours; tlie clear fluid was then decanted

and boiled down nearly to dryness. The residual liquor was

sweet. It was further evaporated and digested in warm alcohol.

The
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*rhe sugar was dissolved by the spirit, and there remained a

white substance which dissolved in cold water, and was princi-

pally mucilage. The spirituous solution was boiled to dryness,

and the sugar remained. It tasted of the spirit, and was also

mixed with a little mucilage.

From these trials it seemed probable that the bad qualities

of the new fiour were connected with the production of saccha-

rine matter in the grain ; and this opinion accjuired additional

evidence fiom the following experiments.

I made two small loaves; each contained half a pound of the

best old flour and the same (juantity of yeast and salt. In fact,

thev were in cvcrv respect similar, with the exception that one

C(mtain.ed 100 grains of soft sugar. Before they were baked, it

was observed that t];e dough vvitli the sugar was not quite so

liglit, it had not ajjuaicntly fermented so well as the other. The
loaves after being taken from the oven and suffered to cool were

examined. The loaf without sugar appeared to have all the

requisites of excellent bread. The property of elasticity it pos-

sessed in a high degree. When the soft part of the bread was

pressed ever so much bv the finger, it immediately regained its

former situation without leaving any impression behind. The
loaf \iith sugar had a bitter taste, and especially the crust of it.

It was rather disposed to be clammy. It was not nearly so elastic

as the bread without sugar. When pressed on by the fmger it

slowly recovered its situation, but the im|)ression was left behind.

The colour of the bread with the sugar was also a little impaired.

I made a similar trial v.ith good old American flour, and the re-

sults corresponded Very nearly with those detailed ; the bread with

sugar had a bitter taste, and slightly adhered to the teeth ; whilst

the bread v/ithout sugar was excellent, and did not possess those

pri)perties in any degree. As an infusion (of the bread containing

sugar) in cold water had a sweetish taste and did not affect lit-

nuis paper, it is likely a part at least of the sugp.r remained un-

a'tcred in the bread.

From these experiments it would appear, that the quality of

bread made from good flour, with the usual additions, is impaired

by sugar ; as the dough with sugar did not rise quite so well,

nor was the bread so light as without sugar. I should conceive

this substance tended rather to cheek than to accelerate fer-

mentation in such cirf umstances. A certain portion of saecha-'

fine matter seems essential to the panary fermentation. Good
wheat appears to possess the requisite quantity, which, if it be

increased by artificial or natural means—whether it be simply

added to the flour, or produced by the germination of the grain,

—

•

still it seems to act by retarding the fermentation rc(|uisitc to

produce good bread, or bre;»d in its greatest perfection, "^i'lie case

is
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is somewhat similar with preserved fruits begimiing to undergo
the acetous fermentation; when they are heated with more sugar,

this process is checked, and all further chemical changes are sus-

pended. Common salt and other saline substances, as is well

known, are powerful antiseptics when used in quantity, but when
employed in small proportion they promote putrefaction. Sugar

in a similar way appears to retard or promote fermentation.

The efficacy of the method recommended by Mr. Hatchett of

im.proviug damaged and musty corn, by exposing it to the agency
of hot water, may in part depend upon its dissolving out a por-

tion of the saccharine as well as the musty matter of the grain.

The means recommended to improve the new flour for making
bread, are 1. By drying the flour. 2. By mixing with the flour

or the dough some innocent and cheap niaterial. The flour

may be dried either siowly, by exposing a large surface of it

before t!ie fire for several hours, and occasionally turning it over;

or rctlndly in an oven, or by the agency of steam. With a view

to ascertain the most efficient mode of drying the flour. I made
the following experiments on new seconds of bad quality.

Exp. 1.—One pound of flour in a shallow tin dish was placed

before the fire, and occasionally turned over. After twenty-four

hours it lost one ounce in weight. The bread from it was of a

better colour, lighter, and rather better-tasted than the flour

would have furnibhcd before it was dried. Still, however, it had
a disagreeable taste, which was effectually corrected by the car-

bonate of magne^sia, when used in the proportion of thirty grains

to a pound of the flour.

Exp. 2.—One j)ound of flour in a tin dish was placed on an iron

plate for eight hours, at a temperature varying from about 200^

to 230^. It lost two ounces in weight. The bread from it was
not improved, but heavy, clammy, and of a bad colour.

Exp. 3.—One pound of flour in a dish was put into the oveu
and exposed to a temperature varying from about 212"^ to 250'

for three hotn-s ; it lost nearly an ounce in weight. The bread
from it was very little better than that of the preceding experi-

ment.

To ascertain whether the flour, by being slowly dried, lost any
thing besides moisture, I put two ounces of it into a tubulated

retort, placed the neck of the retort in a little distilled water,

and exposed the retort to the temperature of about 90° for some
time. A little fluid came over. It was colourless and insipid, and
did not aifect litmus or turmeric paper ; and left no residuum
on being evaporated to dryness. Hence it appeared to be only

water.—These experiments seem to favour the opinion that the

advantages resulting from drying the flour are best secured by
carrying on this process in a slow and gradual manner. And as

the
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the new flour in the act of drying appears to lose nothing but

Water, and after being well dried it stili makes bread of indiffe-

rent quality, the process of drying can only be regarded as a

Useful auxiliary, and bv no means supersedes the application of

other substances as correctives. 1 have said a moderate warmth,

long continued, seems to improve the flour more than a higher

temperature. This diff^erence may probably arise from various

considerations. As sugar appears to be injurious to flour, and
the new flour contains an excess of saccharine matter, and is in

a comparatively moist state ; a low temperature is most favour-

able to incipient fermentation, by which process the excess of

sweet matter in the flour may be changed into vinous spirit and
be dissipated in drying. My experiments have been too limited

to enable me to speak accurately concerning the relations of the

flour dried in different wavs, to water. I obtained one result

that was rather unexpected:— I shall state the experiment, but

as 1 had not an opportunity of repeating it 1 shall decline all com-
ment on it. I dried eleven ounces of bad new flour on a hot

hearth; in six hours it had lost nearly two ounces. I made the

dry flour up into dough, but found that it required less water for

this purpose than an equal weiglu of the undried flour.

The principal substances employed to improve the new flour

for bread appear to be the alkalies and their compounds, and the

subcarbonate of magnesia; and I jiressume they have been found

more efficacious in this way, than any bodies that have yet been

tried.

In my former communications I have recommended the use

of the subcarbonate of magnesia, and endeavoured to point out

its agency when etnployed in bread. I shall now briefly state

some comparative experiments I n)ade, which led me to recom-

mend magnesia in preference to any of the other alkaline sub-

stances. I made fourteen small loaves of the new seconds flour

of bad quality : each loaf contained half a pound of flour and

nearly the same quantity of yeast, salt, and warm water.

No. 1. Loaf containing only the above substances; quite heavy

and so clammy as readily to adhere to a knife and the

fingers ;—bad tasted.

2. Loaf with ten grains of subcarbonate of ammonia in so-

lution ;—Lighter and better tasted than No. 1 . but rather

clammy.
3. Loaf with twenty grains stick potash {kali piirum)-,—Bct^

ter thari No. I., but not so good as No. 2.

4. Loaf with twenty grains subcarbonate potash;—Pretty

good, rather better than No. 2.

5. Loaf witii ten grains American potash j—Improved, but

not equal to No. 2.

Vol. 40. No. 227. Mardi 1817. M No. «.
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No.6. Loaf with eight grains pure potash;—Not so good as No.5.
7. Loaf with eight grains pure soda ;—Inferior to No. 6.

8. Loaf with twenty grains carbonate soda;—Just as bad as

No. I
;

quite viscous, adhering to the teeth.

9. Loaf with forty grains ditto;—Better than No. 8, but in-

ferior to No. 2.

10. Loaf with ten grains pearlash ;—Improved, but not mate-
rially.

1 1. Loaf twenty grains ditto ;—'Tolerably good, scarcely in-

ferior to No. 2.

12. Loaf with little pure ammonia;—Scarcely improved,

clammy, and bad tasted.

13. Loaf with twenty grains of subcarbonate of magnesia;

—

Very much improved ; better than any of the preceding,

light and porous, good tasted, and not in the least clammy.
14. Loaf fifteen grains ditto;—^Scarcely inferior to No. 13.

When the new flour is well dried, and the subcarbonate mag-
nesia mixed with it in tlie qnantitv of thirty grains to a pound
of flour

;
good bread may be made from such flour with the

addition of l-8th or l-6th of boiled parsnips, or of baked or

boiled potatoes. Baked potatoes seem to answer better than

boiled ones ; they are drier, and more mealy.

Bread made from t!ie new flour of indifferent or bad quality

has a disagreeable smell and taste, is disposed to be heavy and

clammy, and has its colour impaired. The disagreeable smell

and taste of the bread seem to be connected with the presence

of an excess of sacchariiie matter in the flour, and the subse-

quent changes it undergoes in the process of baking. The ap-

plication of the alkaline bodies is explained on the idea that the

bread has a tendency to acidity, which is counteracted by their

presence ; or they neutralize any acid formed, and thus materially

improve the bread.

From a comparative trial 1 made, it would appear that the

new flour contains a larger proportion of gluten, but less farina,

than the old flour. As the gluten of wheat is a very tenacious

and adhesive substance, and of a dull gray colour, and farina of

a white colour; and as the former is in excess, and the latter in

deficiency, in the new flour ;—these circumstances may in some
measure serve to ex])lain why the bread is disposed to be clammy
and of a darker colour than is usually the case.

1 remain, dear sir, yours truly,

Cork, Janf. 27, 1817. EdMUND Davv.

XLIV. New
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XLIV. New Theorems for delermi7nng the Rate of Interest,

and the Value of increasing AnnuitieSy fefc. ^'c.

To Mr. Tilloch.

Sir, — x\s you were pleased on a recent occasion to give a

favourable reception to a paper of mine on the subject of in-

creasina; annuities, I am induced to communicate the present

one, which may in a degree be considered as a continuation of

the former. I shall first, however, give the necessary tlieorems

for the amount and present value of an annuity increasing ac-

cording to the niunbers 1.3. 6. 10. lo, or figurative numbers of

the first order; and the succeeding two will be general expressions

for the sums of the series, denoting the present vidue of an-

nuities increasing in the manner stated in the latter part of the

paper already referred to.

First, then, of an annuity increasing annually, by the numbers

1.3.6. 10... ^—JL the general theorem for its amount in n

years, putting x for 1 -f r. the amount of \l. in a year, will be

2x n+ I

^Y_{^— 1) -{x—\.n" + 'in + '2 + n+ 1)

2{x— \Y

And that for the present value of the same annuity is

2>T —11 —n —n
^~f (r — j:) - (2n + I .x + .T— 1 (?i'2 + 3p« + 2).j:]^

'

2{x-\y

Again, the expression for the present value of an annuity in-

creasing in the ratio of the numbers 1. 3. 5. 7. 9. 1 1 is

• — n —n
Cr+ I)— (2..r+ fr— 1.2;?+ l.a?))

and if it be supposed increasing by the squares of these numbers,
the present value will be expressed by

8 —71 —n —n
'x~\ (x— x) +x— \ -S(n + \ x)-x-~\.x .O./i+l"-)

In each of the three last theorems, if ?i is infinite, or the an-
nuity is a perpetuity; then, as all the quantities affected by //

vanish, or become nothing, they will be reduced to these fol-

lowing :

Which therefore are general expressions for the value of the

perpetuities under the above circumstances respectively.

M2
'

As
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As the operation of constructing tables of the amount and

present value of one pound annuity for any given term is not

very commodiously performed, according to the common me-
thod, I shall in this place show how it may be effected in a much
easier maimer.

Let A.A' denote the amount of an annuity for n and n+1
A'— I

years respectively; then A equal -r— , and hence A''=: (A x 1 -f-

r+1).
If, again, the same letters be made to denote the present

value of an annuity of 1/. per annum, we shall similarly have

A' X 1 + r- 1 =A and M~ -^-
In this way may we examine and extend the tables at pleasure;

and the amount or present value of 1/. corresponding to the

like or any other term of years, will then be obtained by simple

subtraction only : and thus a process otherwise tedious is super-

seded.

I come now to the determination of the rate of interest in

annuities; a subject that has engaged the attention of some of

the greatest mathematicians that ever lived. Various formula?

have been devised for this purpose, most of which give the value

sufficiently exact, when the number of years is not very great;

but in this latter case no dependence can be placed upon the

result, and at times the formulae wholly fail. Those which I

have to propose are the following ; to which is annexed an ex-

ample in each case, to show their degree of accuracy.

But I must first premise that S and P signify the amount and
2

present value of \l. annuity for n years ^— ^ __ 1 = Z

2

(—) — I = Z' R.R' being two assumed rates, deduced from

a comparison of S and P with the values nearest them in the

tables, R' being less and R greater, or both less, or greater, than

the true rate r.

Then in either case we shall have

_ 12Z+(n+l.R)R _ 12Z'-(n— l.R)R'

^ ~ l'i+n+l.(R + R'j» ^ ~ 12—«— l.(R + R')*

An annuity of one pound per annum in fifty years amounts to

209,348/.—what is the rate of interest allowed?

Here we see by the tables that the rate is exactly '05 or 5 per

cent. But let us suppose it either '0475 or '052 : hence putting

2

"49

22i:^ - 1 = '06019
J
we have by the first formula

0475



and the Value ofincreasing Annuities^ &c,&c. IS I

0475 -06019

052 12

•0995 72228 -002704 05037

51 05

5-0745 -137904 '00037

12 72228

17-0745 17-0745---8601S4 (= -05037 which ex-

ceeds the true rate or 5 per cent, hy the -^^^ part of itself.

The present value of an annuity of 1/. for fifty years is

18,25592/.—what is the rate of interest?

In this case also we see that the rate is exactly -05 ; but let it

be supposed, as before, either -0475 or -052 : then putting Z'=
•0403, and making use of the second formula, we find

0403
12
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In computations relating to subjects of this nature, it often

becomes necessary to determine the time when a given sum at

an assigned rate will double itself at compound interest ; or, the

time being known, to determine the ratio of the rate. In this

...
,

. loij'-?
, ,

,

case we derive rr'Mii the equation —— = log 1 + r, but r may

be found without logarithms, from this expression

All the foregoing theorems will apply generally to the several

objects detailed. They are here submitted with a view that

others may avail themselves of any advantage they possess, or

facility they niav afford in the resolution of particular cases : but
the investigations have been reserved for another performance

which I have at present in contemplation.

Haberdashers Place, lloxton, JaMES B. BeNWELL.
Marcli 6, 18ir.

XLV. Some y^cco?/7tt oj" the Solar Spots u'likh appeared during

^—^ the year 1816*.

J. HE following observations were made in consequence of a

report verv generally circulated during the summer of 1816,

that the solar spots were, at that time, more numerous than

usual, and o^^" extraordinary size. Many persons connecting this

circumstance with the state of the atmosphere, conceived that

the w t and cold season, which proved so injurious to the har-

vest, was in a great measure caused by the interruption of the

sun's rays bv these opaque parts, which were supposed to occupy

an extensive portion of its disk. Such an opinion is at first

si2;ht sufficiently plausible to attract the attention of those un-

accustomed to observe the appearances presented by the solar

maculce ; and some statements which were made in the Philo-

sophical Transactions of London for the year 1801 have long

since tended to iiive this opinion universal publicity. Not, in-

deed, from any important facts which were then newly disclosed,

nor from reasoning founded upon them ; but from an amusing

conclusion which was drawn :
—" that the price of wheat in

Windsor market was in some degree connected with the spots

in the sun." The humour of this result spread abroad by the

newspapers, precluded all reasoning; and although the truly

profound astronomer speedily retracted his tlicoiy, it was too late

to recall the whimsical antithesis wliich had already caused the

wise and the ignorant alike to smile f.

In

* For tliese observations wo are iiulebtcrl to W. M. Mos<.'ley, Esq. of

Win tcrtlyne-l louse, VVitrccstershirc.

f Tiie writer in stating tins circumstance has no vash, by any means, to

revive,
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In regard to the spots which appeared on the sun during the

last year (1816) it may be remarked, that two which passed

over the disk in September were the largest which occurred.

Their situation and form are given in No. 1, (Plate HI.) as they

were seen on the 16th of the above month. They were each sur-

rounded by an umbra, and preserved nearly the same relative

position, with respect to each other, during tlieir progress over

the disk; their course being parallel with and near to the sun's

equator. The larger of the two occupied about l-25th part of

the sun's diameter.

As these maculae were very distinctly marked with an opaque

centre, encompassed by an iniibra and of considerable magni-

tude, they afforded a good opportiuiity of comparing their ap-

pearance with the theory about forty years since advanced by

Dr. Wilson the astronomer of Glasgow. He conceived these

maculfe to consist of vast cavities in the substance of the sun
;

that the dark nucleus in the middle was the bottom or deep part

of the cavity ; and that the nebulous circle or umbra was pro-

duced by light faintly reflected from the sloping sides for some
depth below the orifice. In support of this tlieory the Doctor

observed, that when a spot accompanied by an umbra entered

the limb of the sun, the dark nucleus always appeared close to

that side of the umbra which was nearest the sun's centre; but

a^ the spot advanced towards the middle of the disk, the breadth

of the umbra gradually enlarged, till the nucleus seemed uni-

formly surrounded by it. Having passed the centre, the breadth

of the umbra began to contract, on that side next the middle of

the sun, till it reached the opjjosite limb, in which situation the

nucleus seemed to touch the ed:i;e of the umbra as before, pre-

senting through its course, in a reversed order, tlie same grada-

tion exhibited while advancing tusvards the centre.

The appearances, however, which attended the spots in Sep-

tember last, did not correspond with the phicnoinena observed

by Dr. Wilson. The writer of this, bearing in mind the above

theory, could not discover that the nucleus ever touched the

edge of the umbra; nor did the nebulous circle contract, as tiie

spots receded from the one limb, or approached the otlier in their

passage, further than migtit be attributed to the ol)liijue posi-

tion of objects placed on the surface. The cloudy weather pre-

vented anv observation i)eiiig taken till the spots had arrived at

a quarter of the sun's diameter, at which time the nucleus of

revive, invirlioiisly, an old tli')ii<jli Inirm'ess j</ko. He riesigns imly to sliow

that the o|i'i;ii()ns ciUcrtaiiiod liy i:reat philosophers uCten make deep nnd
lastinj; impressions on the public, "he tlicr of" serious nr light leiukncy: lor

no other reason than that such o»inii>ni have been promulgated by men
fcinintntly great.

M 4 each
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each was uniformly surrounded by its umbra. On tlie 16tli,

however, an opportunity occurred for examining them when
very near tlie western Hmb, and their figure is dehneated in

No. 1. Unfortunately, on the 17th the sky was overcast, other-

wise the leading spot would have been seen passing the limb, when
in all probability an indenture or notch would have been per-

ceived. On the same day, too, the oblique position of the spots

would have rendered it more easy to discover any alteration in

the breadth of the umbra, bevond what the rectilineal view might

have occasioned. Previous to the Kith, however, no change

was visible, except only that in approaching the limb the spots

seemed to i)ecnine closer together than when near the centre.

Further ob^e^vations, therefore, appear necessary in order to

establish Dr. Wilson's theory; which indeed, were the phseno-

inena he describes uniform and constant^ would be extremely

rational and probable.

These spots did not reappear with the next revolution of the

sun, as might have been expected, at theend of the month ; nor did

the disk of the sun present any thing remarkable till the middle

of October ; when, on the 16th, two small spots moving in a

line were faintly seen near the centre. On the 17th, 18th and

20th, they appeared full to view ; and having traversed the disk

almost in a line, the foremost passed the western limb on the

21st, at an angle of about forty-three degrees south of the equa-

tor. In general the course of the macular is, with a little va-

riation, parallel to the sim's equator ; but the direction in which

these proceeded was very singular and curious. If mechanical

causes are sought to account for this peculiar motion, it must

be concluded that the spots were impelled by two forces acting

at right angles to each other. The revolution of the suifwould

give <ine power, in the direction of the equator; but what force

could be exerted in a line with the polar axis appears inexplica-

ble. See No. 2.

On November 1st, two spots were seen, the one a little south

of the sun's equator, and not far from the line of its axis ; and

another somewhat larger in size, north of the equator, and rather

nearer to the line of the poles. On the following day (Nov. 2d)

the southern spot had advanced, but in an oblique direction; and

that to the north had passed over a Sj)ace more than equal to

one four h of the diameter of the disk, and was stationed about

halfway between the centre and western limb. (See No. 3.) The
nature of the sun is so totally unknown, that it is impossible to

assign any philosophical reason for this accelerated motion ; but

it is obvious from this example, as well as from the circumstances

noticed in October (see No. 2), as above related, that the spots

are lloating substances, not adhering to the surface of the sun
j

otherwise
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otherwise they would not deviate far from the line pursued by

the revolution of its axis. This indeed has long been ascertained

to be the case ; for though the general course in which the spots

move, usually corresponds with the line of the sun's equator,

they have sometimes been seen to pass in various directions

within the equatorial region. Speaking of these macule, Adams
says, " the paths they describe in their course over the disk are

extremely different, sometimes being in straight lines, sometimes

in curves ; at one time descending from the northern to the

southern part of the disk, at other times ascending from the

southern to the northern part*." It must be observed, however,

that these irregularities are of rare occurrence—that the spots

very seldom pass what may be called the tropics of the sun, and

that they have never been seen near the poles.

Few, if any, of the spots which appeared daring the last year,

are to be considered of large size ; nor were there many sur-

rounded wirh an umbra, which is usually the case with those of

large dimensions. The two above described, which were seen

in beptember, though larger than any others, were by no means

to be esteemed as occupying any material portion of the disk ;

and although numerous small spots, sometimes scattered with-

out order, and sometimes collected in clusters, were almost al-

ways visible
;
yet the quantity of light intercepted by them

must have been perfectly insignificant compared with the whole

areaf. The spots also remained in general but a short time,

scarcely ever could they be traced through two successive revo-

lutions; and indeed none have ever been known to continue

long. As an instance of the rapidity with which they sometimes

change, a circumstance observed in October last will fully ex-

emplify. On the Sth of that month, there were fourteen spots

of various sizes upon the sun's disk ; most of them faint and

small, as figured and coloured black, in No. 4 ; the whole

placed to the north of the equator: but on the 11th, the black

spots were all entirely vanished, and three others were seen on

the south of the equator, in the situation in which the spots are

marked in outline. The intermediate days proved so cloTidy,

tliat no observation was made, whether this change had been

produced suddenly or gradually.

With the exception of these appearances, nothing of the least

importance occurred to the writer's notice during the last six

months of the year ISIG, with respect to the solar maculae.

The disk of the f un is scarcely ever free from spots, but they are

generally small and of short continuance, of course they present

nothing worthy of particular observation.

* Lectures, vol. iv. p. 2'29.

t .Sonit' have slatofl that the hir^e spots containing nuclei, are often con-

verted into brighter spots, whicli they termed ^/«cm/<. Tiic writer of this

has never been so fortunate as to see this phajnomenon occur.
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It may be concluded, therefore, from the foregoing statement,

tliat the spots on tlie sun could have had no effect in producing
the inclement summer and autumn of IS16, for these reasons:

first, because no spots appeared upon the disk of sufficient mag-
nitude to intercept any material portion of light ; and conse-

quently the atmosph.ere could not have been influenced hy such
a circumstance. Secondlv, that although numerous spots may
have existed, their duration was always too short to produce any
pciraanent or great effect; and therefore it is unreasonable to

•suppose tlie atmosphere could liave been afl'ected by such trans-

itory appearances. Thirdly, it must be remembered that if any
extraordinary influence can be conceived to result from the solar

maculae, it would not be confined to one quarter of the world

rather than another ; since the diurnal rotation or the earth

would, in succession, expose all climates and countries to the

same privation*.
Feb. 1, 1817.

* It may not be improper to state, that the above observations were
made uith a tlircc-fecl--Tncl-balt' arhroiiiatic te!escoj3e, to tl e end of which
v/;is adapted a lii;ht tVame resembhntr a thrce-le^'getl stool. This frame
was fixed upon tlie telescope by means of a hole through which t!ie sinallcT

end of it whs accurately (iited, being lined with cloth that it mit;ht be inadt;

firm, without injury to the telescope. I'he Ic^s of the frame expand, and
at the distance of j-cven or eit!;l)t inches a tiiin circnlar board was fixed to the

ends of thcni parallel with the eye-j;lassof the telescope. Upon this board
a paper was placed, havini; a circle drawn on it of the same diameter as

that produced by the image of the sun's rays falling upon the board vvitli

the ibcus of the eye-glass properly affjustcd. Across tlie circle were
drawn three linrs ; one exactly perpendicular to the horizon; another in-

clining eiuht degiees westwarri, representing the axis of the sun; and a
tljird at nuht angles to the axis rejiresentiiig the equator. When the ap-

paratus was used, the window-shutter was closed, except onefold; and
over that was placed a thick piece of cloth, having a hole in the niiddle

with a kind of sleeve inserted into it. i'he telescope was ()assed through

this sleeve, which reeved up close round the tube with a string, and the end
then put our at the window and directed to the sun. ^Viien the image was
perceived on the paper, a small weight suspended by a line silk thread af-

liscd to the upper leg of the fVainc, threw a shadow across the centre of

the disk, and tlie pci pcndicular line diawn on the pa[)cr was then made
exactly to correspond with it. Tiius prepared, the situation and size of

any spots might be marked on the paper with a pencil; and hy accuralely

adjusting the shadow of the silk to the vertical luie on the paper in suc-

cessive observations the motion of the spots may be traced with accuracy.

It is necessary, however, in making observations of some contiiuiance,

where several spots are to be marked, that an assistant should caiefully

turn tlie rack^^()^k to correspond with the motion of the sun, oiherwise trie

disk am! the circle on the paper will not coincide. A little practice ren-

ders this easy.

JNlessrs. \V. and S. Jones, opticians in Ilolborn, are arrjuainted with t!ie

apparatus used by the writer, which may be adapted to any achromatic

telescope ; and gentlemen, and even young ladies, may be enabled to

amuse themselves with observing the solar phienoinena, without trouble

or diflitulty,and also without hurting their eyes.
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XLVI. Improvement on the Slidhg-Rule. By Silvanus
Bevan, Esq.

iVloST of the following description of a little invention ofniincj

which seems likely to extend the uses of the sliding-rule, was
prepared about nine months ago with a view to insertion in the

Philosophical Magazine; hut more important matters having

then occasioned it to l^e neglected, I now offer it for that pur-

pose. I call it niv invention, because it is new to nie, and to

all my scientific friends to whom I have shown it ; and because

the advantages which it promises over the old construction

would probably have prevented it from King dormant if it had
previously occurred to others. And I think I am warranted in

this conclusion by the circumstance, that but a very short time

had elapsed after its first promulgalion, when so nmch of it as

appeared to be adapted to the purposes of the Board of Excise

was introduced into general practice under its authority.

The annexed drawing (PI. II I. fig. 5) shows that, instead of having,

like the common iliding-rule, a fixed and a moveable line of num-
bers, each reaching from i to 10, and repeated to a second lOj

mine has one line reaciiing from I to 10, and another reaching

from about 3 to 10, and thence onward to 'S'S ; or more exactly,

from the square root of 10, o\6'-^. to the repetition of the same
number; one of these lines being inverted, or counting from
right to left, whilst the other is placed in the usual manner. By
this construction, without any diminution of its uses (as I shall

presently show), the sliding-rule is reduced to one half its usual

bulk, to tlie great increase of its portability and convenience; or,

if its original length be retained, the size and accuracy of its di-

visions are doubled. But these are the least of its advantages:

for while it performs the usual o])erations of multiplication, di-

vision, and pro|)ortion, with as much facility as the common
sliding-rule, it also shows, on inspection, the square root and all

the factors of a immber given. For, by the construction of the

line of numbers, the distance between the first and second terms
of a given proportion ecjuals the distance between the third and
fourth ; and by the inversion of one of the scales it happens,
that if the second and third terms are made to coincide, the first

and fourth will coincide also. Hence it follows, that in any
given position of the slide, the products of coincident numbers
are equal throughout ; an 1 if one of these mnnbers be unitv, the
correspondent mnnber is the product of every contiguous pair,

which are consequently its factors, and its root is shown by
their equality. For exam[>le: Let it be re(juired to multiply IG
by 4 :—place those two factors together, as in the figure; and
opposite to 1 will be found the product 64. Divide 6-1 by 2:

—

place
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place 1 opposite to 64; and against the divisor 2 will stand the

quotient 32. Given 4, S, and S, to find a fourth proportional :

—

place y opposite to 8 ; against 4 is found 16. To find the fac-

tors of 64 :—bring I to that number ; in this position of the scale

every factor will be found opposite to its reciprocal ; as 2 against

32, 4 against 16, 8 against 8, which is consequently the square

root of the given number. Or, if the factors of 640 be required,

the same position of the slide shows that 2x320, 4x160,
.") X 128, 8 X SO, 10 X 64, 16 x 40, and 20 x 32, equally produce

that number; whilst the juxtaposition of 25"3 in both lines

shows that to be its root with as much accuracy as can be ex-

pected from so short a radius.

The scale reduced in length in the manner above described,

but without the inversion of either of its lines, is competent to the

solution of all questions of simple multiplication or division ; and
in this form it is prepared for the use of the officers of the Ex-
cise by R. B. Bate, of the Poultry, the accuracy and neatness of

whose workmanship 1 cannot avoid mentioning, thougli I am
sensible they arc too well known to derive any publicity from this

notice of them.
Feb. 8, 1817. SiLVANUS BevAN.

XLVII. SomeRemarks upon an urinary Calculus having a Cinder

as its Nucleus; with a Notice of other Calcidi containing a
small Quantity of Carbonate of Lime. The occurrence also

of Brown Spar, noticed in the Trap Rock near Newport in

Gloucestershire.

jj To Mr. Tilloch.

Sir,— JTIaving seen in one of your late numbers an account

of an urinary calculus chiefly composed of carbonate of lime, I

have been induced to send you the following particulars of a cal-

culus composed likewise of carbonate of lime, and further inter-

esting from the substance forming its nucleus.

This substance is a common cinder, and it constitutes the

greater part if the specimen. Although it is impossible to mis-
take its appearance, I may observe that sulph. acid when treated

with a very small quantity of it very soon acquired a dark-brown
colour. The cinder is surrounded but not intermixed with a
layer of a vellowish -white colour, which dissolves in muriatic

acid with a brisk effervescence, leaving behind a few lender floc-

culi. The solution being treated with subcarbonate of potash
yielded carbonate of lime nearly to the amount of the original

quantity employed ; viz. two grains. To certify the presence of

carbonic acid, I put a very small quantity of the calculus in a
two-dram bottle, which immediately upon being filled mth a di-

lute



having a Cinder as its Nucleus. 1 89

lute acid and covered with a small bit of glass, was quickly in-

verted so as to stand upon the glass. In this way the bottle

soon became filled with gas, which, upon being transferred into

a small tube of lime-water and agitated in it, was quickly ab-

sorbed, rendering at the same time the lime-water milky. Hence

the earthy part of the calculus is chiefly composed of carbonate

of lime mixed with a little animal membrane. The exterior

surface of the calculus is of a brov\n colour, and presents that kind

of uneven appearance usually seen in mulberry calculi. The
brown coating, however, is quite superficial, and is probably de-

rived from animal matter, as I could find no trace of uric acid.

Curious as the structure of this specimen is, I regret that the

history of it is extremely obscure. It belongs to my friend Mr.

Richard Smith senior, surgeon to the Bristol Infirmary, whose

account of it I have transmitted to you.

Any one from its figure and appearance might consider it as

a human calculus ; but it is hardly possible to conceive hov/ a

cinder of this size could have been introduced into the bladder

either of a male or female: besides which, the non-existence of

uric acid which is generallv present in some proportion or other in

human calculi, and the fact of its being composed of carbonate of

lime,—a very common ingredient in animal calculi, but a rare one

in those of the human bladder,—are considerations very contra-

dictory to this idea. May not the cinder have been wantonly

thrust into the bladder of a cow or some other animal, and ia

this wav have given origin to the present concretion ?

I recollect Mr. Brande, in a paper of his in the Philosophical

Transactions, speaks of several human urinary calculi having

extraneous bodies for their nuclei, one of which was an hazel

nut.

Having had free access to the extensive collection of Mr.
Richard Smith, and having gone through the analysis of a va-

riety of specimens, I may here take an opportunity of stating

that I have tnet with three calculi, all human, which contained

a small admixture of carbonate of lime. In dissolving a calculus

(which I had reason to believe one of the ammoniaco-magnesian

phosphates) in acetic acid, I was surprised at seeing a slow effer-

vescence take place, which I found by the expedient above de-

scribed to proceed from the disengagement of carbonic acid.

The proportion of carbonate of lime was discovered ])y dissolving

a few grains of it in dilute muriatic acid. To the solution pure

ammonia was added, which threw down the phosphates of lime,

ammonia and magnesia: these being separated, the solution was

treated with carbonate of potash, and in another experiment with

oxalate of ammonia, both of which gave a distinct precipitate.

The
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The analysis of 11| grains of this calculus, conducted otherwise

in the usual way, gave me
Of phosphate of magnesia and ammonia . . 5*0

Phospliate of liroc .

.

.

.

. . 4'^t

Carbonate of lime .

.

.

.

,

.

'•'i

Uric acid, and loss .

.

,

.

.

.

'55

In another calculus principally composed of the ammoniaco-

magnesian phosphate, the proportion of carbonate of lime \va>;

only half the above quantity; and in a third it was still less. I wish

particularly to mention these instances of the occurrence of car-

bonate of lime, because Dr. Henry in his invaluable work (Ele-

ments of Chemistry) calls in question the authority of Proust,

in giving carbonate of lime as an ingredient in urinary calculi.

I have seen somewhere a notice of Mr. Bakewell having dis-

covered prebnite in the trap rock of Micklewood near Newport,

Gloucestershire. I regret that the particular spot is not men-

tioned as I (among many others who have examined the hill)

am extremely curious to know the exact locality. This rock is

highly interesting, as it exhibits great variety in its structure;

being sometimes a sort of iron clay, sometimes trap tuff, in an-

other place exhibiting globular concretions of basaltic clinkstone}

but the greater part of it is an amygdaloid consisting generally

of a basis of iron clay, in which are oval concretions of green

earth, and of a mineral of a white and brown colour resembling

calc spar, and which has been by many mistaken as such. I

have found the same substance in veins in the rock, and upon

analysis 1 find that it is the mineral called brown spar, and

contains 44 per cent, of carbonate of magnesia. 1 am, sir.

Very respectfully yours,

York Crescent, Clifton.
" W. H. GiLBY, M.D.

*^* Very well-executed drawings of the '' cinder calculus"

accompanied Dr. Gilby's communication ; but being coloured,

we cannot with convenience give an engraving of its figure, &c.

In its lonc:est diameter it is about two inches ; in its shortest

about one inch and a quarter. The drawings will be taken care

of for Dr. G.

Mr. Smith's Letter to Dr. Gliby.

My Dear Sir,—The " cinder calculus " was given to me by

Mr. B. G. Burroughs of Clifton, about a year since. Being in

the habit of cutting them through, in order to exhibit the nu-

cleus, I was not a little surprised to observe the saw in this case

covered
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covered with a black matter, and still more so when I found the

strange substance of which it was chiefiv composed. I became
of course extremely anxious to learn its history. But this is

all that I could obtain from Mr. B. "That it had been in his pos-

session f:>ur or five years, and that the person who t',ave it to him
told him that it v/as extracted by a Mr. Pye, and Mr. B. did

not doubt that a human subject was implied."

Some gentlemen who have seen it imagine tliat it might

have been taken from a watering-place in a street : but I have

submitted substances to a trial of pouring urine upon them, and

find the appearance entirely different. In the latter instances

there is an even uniform stratum super stratum ; whereas ia

this calculus there is a distinct tubercular appearance, resembling

those denominated mulberry. Again : in the one case the layers

are tender and easily brushed off, but here they are excessively

firm.

One circumstance is not unworthy of remark, which is

—

that

out of more than one hundred arid fifty sets of calculi in my
muserim, this is the only one with the tubercular appearance

whicii docs ?wt contain oxalic acid.

I remain, dear sir, yours truh',

33, Park Street. RiGHARD S.MITH.

To Dr. ^F. H. Gilhj.

This calculus certainly contains no oxalate of lime, as it dis-

solves completely in dilute acetic acid ; whereas oxalate of lime

is insoluble in that acid.

XLVIII. Ahslract nf^' Instruction concerning the Making of
Breadjrom damnged Com. Framed in/ a special Commisuori
named by His Exctllency the Secretary of Slatefor the De-
partment of the Interior^ und. composed of Messrs. Gau, Ho^
norary Cownellor of State, President; Morel dk Vindk,
Peer rf France ; St. Martin, Commissary General of Hos»
pifals; Bosc, Yvaiit, Thenard, Gay Lussac and Sil-

VESTRK (Secretary), Members of the Royal ylcademy of
Sciences." Published 2Sth Feb. 1S17.

± HE contiimal rains which have fallen this year during the
months of July, August, and September*, have rendered the la-

bours of the harvest difficult, and have affected a part of its pro-
duce.

• III tlic months of July and Ausin^t Kilfi, a')Oiit tlirco times as much
rain, an. 1

ill thf muuii of .September aliout twice as mii^h, fell, a-- in thecor-
rc^pondini; inomlib of the year IBlo. The mean tnnpciiiinre for tlie

nine first month, of 131G wa*- two ilfircci less lliaii that of tlic nine first

niontlis of lUK).

A crop
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A crop which seemed to promise a remarkable fecundity, al-

tfiough it had been already a long time retarded by the influence

of the cold and wet season, has occasioned much inquietude and.

fatigue to cultivators.

Some instructions have been published, in order to sustain their

zeal and direct their labours. It has been recommended to them
to put their sheaves under cover as soon as cut ; and not to wait

till the end of the harvest, to lead their produce home. It has

been also advised, that when thev are obliged to leave any sheaves

upon the ground, they should form them into little upright stacks,

put some covering over them, and thus secure them fiom the

pernicious influence of the wet ; and more particularly they have

been cautioned against heaping wet sheaves in granaries or in

stacks, and impressed with the necessity of thrashing them a?3

soon as possible, in order to extract from them at least a part

of the grain which they contain, and drying the grain before

sending it to the mill.

The^e useful instructions have, without doul)t, been sufficiently

disseminated; but it is to be feared that an inconsiderate at-

tachment to old habits has prevented them from being every

where followed with that attention which they merit ; and it

becomes thus the more urgent to provide the proper remedy

and pre/ent the progressive and prolonged increase of the evil.

Alterations in wet Grain.

Crops which have been for a long time more or less exposed

to au abundant humidity, experience different sorts and different

degrees of alterations. In each of these different states, they

present different results—to the cultivator in regard to his seed

—to the miller in grinding—and to the baker in bread-making.

Wet grain, when heaped up in granaries or in stacks, without

currents of air being preserved through the interior, as has fre-

quently been recommended, goes speedily to ruin ; the humidity

does not ascend to the top so as to evaporate; it concentrates in

the intcEior ; it rots the straw ; and according to its abundance

or its temperature, hastens the germination which has begun,

or rather excites a fermentation which heats and discolours the

grain ; at times tlie gram l)ecomes even mouldy, and the straw

reduced to the state of dung.

The granaries and farm-yards have this year presented corn

in all thc?e different states. When the grain of such corn is

sent without preparation to the mill, it clogs the millstones, and

is difficult to work : if the germination has only just com-

menced, the process goes on and is soon completed in the sacks;

and the flour made from it begins in a few days to collect into

pieces of such a consistency, that it is necessary, iu order to

make
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make it workable to pound it witli mallets. Flour of this de-

scription is difficult to work, even when very speedily used ; and

vvlien it gets old it is impossible to make bread of it without

mixing it with some of a better sort.

Grain thus deteriorated always loses part of its natural weight.

Thus while the good grain of 1815 and 1 816 weighs commonly
from 73 to 75 kilogrammes each hectolitre, the same quantity,

if it has begun to germinate, will weigh onlv 61 kilogrammes 5

hectogrammes;— if greatly gernn'nated, 55 kilogrammes;— if

red-heated 6o kilogrammes;—and if moulded without being ger-

minated, 57 kilogrammes. Nothing serves so well as weighing,

to ascertain the degree of alteration which grain suffers from
the effect of humiditv.

The produce of grain in these differen.t states is commonly as

follows:—The good grain of 1815 : 58 kilogrammes 5 hecto-

grammes of fiour and pollard, 1 1 kilogrammes of bran. That of

1816: 56 kilograuimes 5 hectogrammes of flour and pollard,

14 kilogrammes 5 hectogrammes of bran. Grain slightly ger-

minated : -JO kilogrammes 5 hectogrammes flour and pollard,

17 kilogrammes 2 hectogrammes 7 decagrammes bran. Greatly
germinated: 36 kilogrammes 7 hectogrammes 5 decagrammes
of flour and jiollard, and 17 kilogrammes 7 hectogrammes 5
decagrammes of bran. Red-heated: 44 kilogrammes of flour and
pollard, 15 kilogrammes of bran. And lastly, grain moulded
produces only 33 kilogrammes 5 hectogrammes flour and pol-

lard, and 13 kilogrammes 1 hectogramme of bran.

Damaged Grain ought not to be employed as Seed.

Grain wliich has germinated, been heated or moulded, ought
by no means to be used as seed. In the experiments which
have been made this year with much care, in order to determine
in what degree grain which has been in different proportions
deteriorated, dry and wet, may yet be available as seed, it has been
found, that grain if it has suffered a commencement of germina-
tion does not rise but in the proportion of on.e half of the seed
employed ;—if stronglygern)inated,in the proportion ofone-third

:

and if fired or moulded, of not more thvan one-fifth. The stalks

are in all cases of a paler colour and of a less vigorous appear-
ance than tliose from healthy seed, and give little promise of
living to maturity.

Effects of Humidity on the constituent Parts of Corn.

It is chiefly the glutinous part which is altered in corn w hicli

has been exposed to humidity. The gluten loses almost entirely
its adhesive powers; and dissolves into a sort of pap or starch, in

place of presenting that consistency and elasticity which di-
Vol. 49. No.227. Marc/i 1817. ' N stinguisli
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stinguish flour of good quality, and are of such consequence in

the making of bread.

Drying of Grain.

The drying of wet grain is the only means of arresting the

progress of its destruction.

The most simple mode for this purpose, and that which can

he most generally adopted, is to dry the grain in a baking-oven,

which is to be met with in most country places.

The grain may be put into the oven immediately after the

bread has been withdrawn ; the temperature is then at such a

degree that a person may introduce his naked arm without being-

much iiicommoxJed by the heat*. After the grain has been

thrown into the oven, it should be spread into a bed of from

eight to ten centimetres (from three to four inches) in thickness,

and stirred frequently with a shovel or rake, in order to facili-

tate the disengagement of the vapour. At the end of ten or

fifteen minutes, according to the state of humidity in which the

grain is, it may be uithdrawn from the oven : it will then be

sufficiently dried ; and when exposed to the air until perfectly

cooled, will have acquired all the (juulities necessary to render

it fit both for the miller and the baker.

Ovens which are surmounted' by a platform offer a very easy

means of drying with more or less rapidity, according to the de-

gree of temperature which it may be thought proper to give the

platform.

Another very simple means which the Conmiission have em-
ployed, consists in drying the grain in a flat iron or coj)per caul-

dron. The dimensions of that employed were four feet in

width, ten feet in length, and four inches in depth. At one of

its extremities a stove was placed, of such a construction that

either wood or pitcoal or turf might be burned in it ; and from

this stove the smoke was circulated under the cauldron by means
of flues, which being made of brick served besides to support the

cauldron itself. In adopting this method of drying, the bed of

grain ought not to be more than one inch thick, and should be

stirred from time to time with a rake. The temperature should

be at least from 90 to 100 centigrades
;

perhaps it may even

without inconven.ience be raised as high as loO. The place m
which the operation is carried on should be ventilated from

time to time. One man may with an apparatus of this descrip-

tion dry mere than twelve bushels of corn in an hour, reckoning

* In some of the experiments of the Comiiiissioii the grain has been in-

troMuced hito t!ie oven \v!\eii licnted even to IPO degrees centi^r. (lot)

decrees P„e;maiur). It has been then well dried in five miniUes, and
without suffering any injury.

that
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tliat the corn does not contain more than seven per cent, of hu-

midity •.

Process of Baking.

As the yeast is the pvincip&l ai!,ent in the fermentation, nothing

is more important than that it should be procured in the best

state. It ought to be such as has been very recently prepared^

and on no account more tlian twenty-four hours old.

All potable v.-aters are good for baking. The best flour im-

bibes about one half of its weight of water ; middling good, from

a fifth to a fourth.

The temperature of the water ought, in general, to be in an

inverse ratio to that of the air—that is, as much colder as the air

is hotter, and vice versa.

The baking of flour which has been made from germinated
grain ought to be proceeded in with much greater rapidity than

that of flow- from grain noways injured ; because, the gluten of such

flour having been more or less destroyed, the process of its fer-

mentation goes on much quicker. The water employed ought to

be of less warmth in all the operations; the paste should be
kneaded more firmly, and divided into loaves of less thickness

;

the batch should be put into the oven a quarter or half of an
hour soor^er than usual, after it is completed : the oven should

be raised to a higher temjjeraturs ; the bread should be left in

the oven only forty-five minutes or less, instead of an hour
as in the ordinary case ; and it ought not to be given out for

consumption till two or three days after it has been baked. By
attending to these directions, bread v.-ill be obtained from the
flour of germinated corn, which, without being as good as that

which is made from the best flour, will yet be sufficiently sahi-

brious and of a good enough appearance.
It is necessary to observe, however, that it is oidy from the

flour of such corn as has been very slightly geruiinatcd that
bread of the above descri})ti(in can be obtained, i/niess the corn
has been dried before being grannd: btit when corn even greatly

germinated has undergone such previous desiccation, it will

yield a flour capable of making much better bread than flour

from corn which, though less germinated, has not had the bene-
fit of drying.

Previous drying has not, however, been found sufficient to
render grain which has been fired or moulded capable of yield-
ing an eatable bread, or removing the nauseous flavour and'acrid
taste which distinguishes grain thus deteriorated.

* In llie luiiueious txpctimcnts wliich Duhamcl has ninde upon tlie de-
siccntion of wet or <;crmiii.itc(l corn, he has never found more than one-
eighth of its weiiiht in bupcrabundant water; the mean quantity was only
about a sixtli.

N 2 Miiiures
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Mixtures proper to ameliorate the making of Bread from the

Flour oj' dnmaaed Grain.

It is only by a mixture with good flour that the produce of

damaged grain can be turned to good account. Rv joining only

one-third of good flour to two-thirds of flour from fired or moulded
grain, a bread will be obtained of a taste not unpalatable : but

it is only by mixing a half or rather two-thirds of good flour

with one-third of this inferior flour, that the taste of the bread

produced is so improved as to entitle it to be considered as good
household bread.

It deserves to be noticed that it is vain to employ a greater

rjuantity of yeast in the hope of improving the f:;brication of the

bread. The paste deprived of gluten is unable to retain th.e

effects of the fermentation excited by the yeast. The bread has

a good enough external appearance ; but in proportion as there

has been an excess in the quantity of yeast, its consistency is so

much the less, and all the b;id qualities of the flour in respect of

fia\'Our and taste have a fuller development.

Suhstii viesfor JVheaten Flour in the baking of Household

Bread.

The mixture of a third of the flour of maize or barley or po-

tatoes with a third of good flour, and a third of flour from

heated or moulded grain, j)roduces a bread fully equal to that

fabricated by the mixture of two-thirds of good with one-third

of damaged flour.

In the process of baking with such mixtures there is no dif-

ference from the ordinary mode : it is only necessary to observe

that, in using maize or potatoes, the oven ought to be less heated

than for barley or oats, and least so in the case of potatoes.

The following mixtures of these and other substances the Com-
mission offer with confidence, as calculated to form excellent

household bread.

31aize.

One-half maize and one-half barley, with a leaven of wheaten

flour of one-fifth of the total weight.

One-half maize and one-half wheaten flour. A more agree-

able and better bread it is impossible to eat.

Oats.

One-half oatmeal and one-half barley, with a leaven of

wheaten flour of rather more than one-fifth.

One-half oatmeal and one- half wheaten flour. Excellent.

Barley.

Add to any quantity of barlcy-fiour one-fifth of its weight in

wheaten leaven. Bread while and bavoury.

Barlev
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Barley and rye, or barley and wheat, in equal proportions.

The last is equal to the best bread of wheaten flour alone.

Buck-wheat.

In equal proportions with barley or rye, and a wheaten leaven

of one-fifth of the weight. Or still better with one entire half

oi wiieaten flour.

Potatoes.

In general the potatoe may serve when it is dry for one-h;df,

and wlien fresh or new for two-thirds, and even for four-fifths in

the fabrication of household bread. This last quantity of four-

fifths is the greatest which the Commission has been able to

employ with advantage ; but all their experiments with that

proportion have been attended with uniform success.

Oats, barlev, rice or maize, also mix well with potatoes, when

used with a wiieaten leaven cf one-fifth of the total weight.

Employment offoreign Substances.

Various foreign substances have been recommended for ame-

liorating the fabrication of bread, and correcting the faults cf

damaged grain : such as the addition of alum, carbonate of soda,

magnesia, diluted sulphuric acid, salt of tartar, vinegar, sul-

phate of iron, gums, &c. The Commission have made exjjeri-

ments with most of these substances ; and some of them do ap-

pear, in fact, to possess in a slight degree the qualities which

have been ascribed to them. But the Commission see no ne-

cessity for recurring to any such foreign aids,—most of which do

not in themselves possess any nutritive quality,—as long as by a

previous desiccation of the grain, by good grinding and by pro-

per care, a wholesome bread may be obtained from ail wet or

germinated grain, and as long as, even in the case of flour of the

most deteriorated description, it is only necessary to add a por-

tion of good flour to obtain an excellent household bread.

XLIX. On Aerial Navigation. By A CoRRiisroNDKNT.

IT is a singular circumstance in the history of the arf;, that an

invention at its first appearance is frequently pursued with the

greatest eagerness, and yet will afterwards be wiiolly neglected

for years, until some happy improvement fixes it permanently on

the public attention. Many will rememljer the great zeal ex-

cited by the subject of aerial navigation, and the astonishing sub-^

eequent neglect of an art so important, until the late revival of

the subject by Sir George Cayley and other eminent philoso-

phers.

N 3 The
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The following st.'itement of every thing important which has

been suggested on this point, with some new views, is offered

for the purpose of facilitating further inquiries.

Vertical Mo t lon

.

1. The balloon being inflated with hydrogen, descends by

letting out some of the gas, and ascends again by throwing out

ballast. To this method it is a radical objection, that the means
of alternate ascent and descent are very soon exhausted.

2. The air in the balloon being expanded hv heat, the vertical

motion is jModuced l)y increasing or diminishing the quantity of

fuel. To this method it is an objection, that the fuel vvill ulti-

mately be exhausted ; also, if common air be used, the balloon

must be of very large dimensions to su))port tbe car ; and if the

air be hydrogen, the expansion by heat is attended with the

greatest danger.

o.The balloon being inflatedwithhvdrogen,another is suspended

below the car, and into this the circumjacent air is forced by an

easy mechanical contrivance, and is let out again at pleasure.

By these means the machine descends upon increasing the den-

sity of the air, and ascends upon restoring it to its former state.

This method is worthy of peculiar consideration, not being liable

to the former objections, and being analogous to that contri-

vance of Nature, by which lishes sink at pleasure, and rise again

to the surface.

Lateral Motion.

1. The most obvious method of producing a lateral motion

is by taking advantage of the winds. These are : occasional

winds; trade winds between the tropics; the land and sea breezes

which in warm climates set from and towards the shore by day

and nia;ht alternately; the superior currents of air, which often

proceed in a direction contrarv to those below ; and the breezes,

which commonly follow the direction of every river. To these

aids we mav also add the remarkable phsenomenon observed by

all aerial navigators, viz. that the balloon sinks lower than

usual when over water, and that it has a tendency to keep the

direction of a river. This circumstance may partly be attributed

to the wind following the current, but principally to the specific

gravity of air impregnated with aqueous vapour being diminished,

and the tendency of the machine to the point of least gravity.

2. The very ingenious proposal lately made, of directing a

balloon like the tacking of a ship, by means of an inclined plane,

is worthy of much consideration. It is obvious that the addi-

tional weight of an inclined plane may be avoided, by forming

the balloon of some figure not a sphere : thus, for instance, it

mav be an oblong spheroid, whose major axis is kept inclined at

au
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an angle of 45'^ to the horizon, by means of the weight suspended

in the car. But ahttle calculation will show that the lateral mo-

tion produced is very small, and not sufficient to counteract any

considerable wind ; for the whole vertical velocity in the ascent

is easily computed; and is not large; and the resolved motion in

a lateris! direction, being a function of the angle of inclination,

is still smaller, and nuich less than the velocity of any gale of

wind.

3. A great number of mechanical contrivances in imitation

of wings and oars have been suggested, and even tried, but with

a most discouraging degree of success. Upon examining the

cause of these failures, it is easy to see that the experiments have

been made on principles fundan-sentally erroneous. In the first

place, the power has always been applied to the car, though it is

obvious that in such a case the greatest part of the power is

lost in giving the car a rotatory motion round the balloon, and

that the power, in order to be entirely effective, should be ap-

plied in a line passing through the centre of pressure of the

whole system. In the second place, the mechanism imitated

has been that employed by Nature in enabling a bird to fly,

though it is obvious "that the animal's wings are contrived as

much for support in the air, as for lateral motion. Our whole

attention should be directed to the mechanism of fishes, whos«

air-bladders assimilate them to an inflated balloon, and in whicii

the system is wholly contrived for the purposes of horizontal mo-
tion, progression being produced by the rapid vibrations of the

tail, acting like a single oar upon the hinder part of a boat.

When we see the rapid progress made by the salmon against the

swiftest stream, we sliould not despair of success; and certainly

not on account of the small muscular power of man, if we con-

sider that the steam-engine with the weight of one man com-
mands the power of f<jur. It is indeed a matter of serious in-

quiry, whether such a macliine would not retjuire something

more solid to work u]3on than a metallic poop, or any thing

which the balloon could support. It is obvious that much ad-

vantage will be gained, if any nsechanism acting on the air shoTild

move with nuich greater vclocitv than the balloon, as tlie re-

sistance or power increases with tlie square of the velocity. It

will also be a matter of experiment what iorm of balloon is least

resisted ; for the received systems on this subject are universally

allowed to be erroneous, as the resistance varies as ar^-\-br {b

being negative in an elastic medium), and as it will probably be

found to be a function of the figure of the body vcoisted.

N 4 L. Queries
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L. Queries on Steam-Boals. By Mr. George Rennie.

To Mr. Tillocli.

Sir,— \T hoevkr reflects on the numerous improvements in

the arts and sciences, to which a short but eventful period has
given birth, oannot but hail with pleasure the recent introduction

of steam-vessels,—an iuiprovement of the highest importance,

which discloses a new aera in navigation, and demands every effort

for its further improvement. I have therefore sent ti^e follow-

ing queries in reference to this interesting subject; trusting that

such ot your readers as may deem an inquiry of this nature in-

teresting, will turn their scientific talents to its further elucida-

tion, which I will also endeavour to do, should not other avoca-
tions intervene to prevent me.

I have the honour to be, sir,

Yoursj &c.
London, March 12, 1817. GeorGE Rennie.

I. Stea)n-vessels (unlike ships, whose velocity is always irre-

gular and varied at every augmentation or diminution of the

wind) have one assigned velocity, according to their respective

propelling powers. What is the best form that, ought to be

given to the head and stern ? The extreme length, breadth and
depth ? Whether flat or round bottom, in order tlir.t the requi-

sites of stability, velocity and strength, may attain a minimum?
II. It has been found that the ratio of the resistance being

as the s(|uares of the velocities (especially in large surfaces and
great velocities) does not maintain ; or, in other words, that an

engine of a quadruple power will not produce a double effect or

velocity:— can anyformula be adapted to practice so as to include

the circumstances of friction, imperfect fluiditv, or adhesion ?

III. From the experiments of Dubuat, it is deduced that the

whole impulse to be withstood or overcome by the external force

is the siun of tlie plus and minus pressures and of friction ; that

the non pressure on the hinder part was prodigiously diminished

(l-4th). by making the length of tlie body triple its breadth; from

xvhich he infers that tiie lengthening of a ship diminishes the

resistance;—a paradox, for it supposes a less power to displace

a greater quantity of fluid than a small quantity, independent of

other circumstances. How far is this consistent with theory

and practice ?

IV. Admitting perfection to the steam,— to which ?Jr. Watt
to his everlasting credit has been so instrumental;—how far con-

sistent with cecononiy, saving of fuel^ and attendance on two
furnSiCes^
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furnaces, is the adoption of two boilers in place of one, still used

in many steam-vessels, and situated athwart the vessel ?

V. Two steam-engines have been and still are used in some

-steam-vessels. What advantage have they over one of double

the power ?

VI. Steam-engines have been constructed with the beam
working- above, to the rejection of the beams below. Does not

this lessen the stability of the vessel, by removing the cesitre of

gravity higher, and how far is it an improvement ?

VII. What is the best situation of the paddle-wheels;— at the

extreme breadth of beam, or where ? The proper velocity for the

floats or paddles ? Their area with reference to the section of

the immersed part of the vessel ? Their properest form ? and
their depth with regard to their width ? The angle best adapted

to the velocity of the wheel and vessel ; so that no impediment

shall arise from the improper displacement of the fluid ? and
lastly, the number of floats ?

VIII. The momentum acquired by a steam-vessel in motion,

after a short time, is analogous to that of a fly-wheel ;—ought
the addition of tbis flv, adopted in many steam- vessels, to be

considered superfluous ?

IX. One of the most insuperable objections to steam-vessels,

in long voyages across the ocean, must he in the vast consump-
tion of fuel and bulk occupied by it. How far can this be over-

come, without the substitution of some new power ? the at-

tainment of which is the grandest desideratum in mechanical

science.

X. In the event of steam-vessels being employed in war;
—what is the best mode of rendering the paddles shot proof ?

Would the middle of the vessel render that protection ? as with-

out this a vessel disal)led under such circumstances, must neces-

sarily be at the mercy of her enemy.
XI. Presuming the above-mentioned diflicultv as got over,

might not they choose their |)osition ? and their distance ? By
jnesenting neither masts nor yards, thev might cripple their ene-

my without suiferiiig in turn ; their movements would continue

all along optional; they might escape from their enemy by
steering against the wind. A calm to them is a fair wind.

XII. By |)resenting no top weight of masts or yard;, which
are merely temporary, the continual tendency to destroy the
hull would be avoideil ; and all the advantages of trussing on
Mr. SeppiuLis's principle could he included, which would at once
add stability and strength, rendering her free hum the uncertainty

of leeway and heave of the sea, and render tiie reckoning more
certain. By being flat-bottomed, and of course drawing little

water, the advantages of crossing shallows, and entering harbours

at
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at times when other ships cannot ; of towing vessels in rivers,

and a variety of other useful occupations. Neither, from their ex-
tra lenp:th and l)readth, would thev pitch or roll so nuich. A
sail might be occasionally used in lieu of the engine to save fuel.

XIII. It \yoiild follow from the last premises, that in action

their guns niii^ht be pointed with more precision, and the heeling

after firinq; would be less.

XIV. The objections to the employment of steam-boats or

barges in canals, is the destruction occasioned to their banks by
the violent action of the water during the ])assage of ihe steam-
boats, and to the Vv-ant of width in the locks. Would these ob-

jections be partly remedied by placing the paddles behind ? (for

vi'e^have all along sup))osed paddles the best) or could any of

the modes hitherto practised for jiropelling boats answer ; so

as to be of use in doing awav with the number of horses and
men usually employed in this service?

XV. Would not the advantages attending a steam-boat, solely

for the purpose of towing other boats with passengers and goods,

be superior to the present mode, of having the passengers and

goods in the same boat as the engine, thereby rendering the

vessel weaker by its great length, and unequally strained by ths

greater or less weight of passengers and goods, v/hich is always

liable to vary, and must sink the vessel more or less; thus drown-

ing her wheels or |)addles, and consequently obscvucting her mo-
tion?—independent of those dreadful accidents, frequently liable

to arise from bad engines, as lately in America, and ojie instance

in this country.

XVI. Lastly, and politically speaking, are the benefits hereto-

fore stated, as liable to occur by the eniplovment of steam-

vessels in war, in navigation and commerce, by defeatiiig our

enemies abroad, by facilitating conveyance at home, and ren-

dering cheaper the commodities of foreign countries, to be

counterbalanced by coJisuming with additional extravagance the

very vitals of our country (which our coals are) by the great ca-

pital consumed in the rapid destruction of the materials of which

steam-vessels are composed ; and by creating a superabundant

population, which have been, still are, and probably will be, the

curse of this great and hitherto happy country? G. 11.

LI. On Mr. Horn's Theory of Vision,

To Mr. Tilloch.

Sir,— JL OUR correspondent J. Q. R. not having seen "

Seat of Vision determined^" has unconsciously attributed s

The
ome

inconsistencies
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inconsistencies to Mr. A. Horn for Vv'^ich he is not accountable.

Mr. Horn does not maintain that the extremities of the optic

nerve are insensible to the impressions of light, while its trunk

is endued with a power of transmitting such impressions to the

brain. After examination, having satisfied himself that " the

retina is nothing else than an expansion of the scfpta, or mem-
braneous substance that pervades the optic nerve," he divests it

of its long usurped sensibility, and limits the extremities of the

nerve to the circular portion that perforates the cavity of the

eye. The retina he considers a concave mirror, to which the

choroides serves as a coating. The inverted ])ictures of exter-

nal objects painted on the retina are by its powers as a specu-

lum reflected to the anterior concavity of the eye, where (although

there be nothing much reseml)ling a mirror) a second reflection

transfers them to nearly " the middle of the vitreous humour, in

their natural order and position. These images make due im-
pressions upon the opposite bass of the nerve, which are trans-

mitted by it to the brain: thus tlie sensation is produced and
vision perfected."

This mr)dc of vision Mr. Horn regards as a real and incontro-

vertible discoverv. Its orii^iuality will scarcely be questioned :

but as the existence of his images in the vitreous humour de-

pends on two reflections in the cavity of the eye, both destitute

alike of proof and probability, others may be inclined to regard

it as nothing more than a simple conjecture. Even considered

as a conjecture, a single objection"^ scenes sufficient for its destruc-

tion. Mr. Horn says that his images in the vitreous Inunour

make due impressiGns on the opposite base of the " (optic)

nerve," but hoiv these impressions are made he has left entirely

imexplained.

This omission it may be feared the sagacity of few of his

readers will be able to su|)ply. That the circular base of the

optic nerve has the faculty of perceiving images situated at a
distance, near the middle of the vitreous humour, or that it can
be duly nnpressed by them in such a situation, is a proposition

little likely to procure assent without })r()()f. Yet unless some
such faculty be shown to exist, it will be diifjcult to explain hcAu

these " due impress!o?is" are effected ; since the pencils of ravs

constituting these hypothetical images in the vitreous humour,
would in their further progress diverge and diffuse themselves

* To both Mr. Pater r.ncl J. Q. R. ;i similar (i!)jcction occurred. Neither
of tb.esc gciitleiiicn, hov\ever, had se-cii " Tlte Seat (<f I' is'ton," 6ic. and
neitlior li;;()pc;Kd to divine (xactly JMr. Horn's mode of lais'ui^ iiiwgcs iii

llie vitreous hiiiiioiir. In conscjuence of i\\\<, the objection ;s by lioth

iipfied in a way that Mr. Ilorn will prol ably Contend dues not ait'ect his

ctiscovery, •

over
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over the retina. A small portion of them would therefore f;i!I

on the circular base of the optic nerve; and the few rays that

mi^ht fall on it could produce neither erect nor distinct images.

Had we not been assured by Mr. Horn that his " Theory of

Vision is sanctioned by high, philosophical authority," and did

I not find it copied, with approbation, into Button's Mathe-
matical Dictiop.ary. I slio\dd deem some apologv necessary for

ihui occupying a page of your valuable Magazine.
I am, sir,

Your very obedient servant,

March 10, 1817.
"

L. S.

P. S. Page 93 of his pamphlet, Mr. Horn tells us, that if a

convex lens be fixed in an aperture of a window- shutter in a

dark room, and the eye placed in its focus of parallel rays, " no
image whatever impresses the organ ; a circular spot oidy is

perceived, imiforndy tinged with the prevailing colour of tlie

landscape." This none will doubt. But without referring to his

pamphlet, it will not easily be credited that he attributes the

absence of images in this case to the pencils of rays proceeding

from the objects of the landscape having their fci on the re-

tina ! On this princi])le (with no little exultation at its disco-

very) he accounts for the apparent insensibility of the optic

"nerve, which, according to him, only happens when the pencils

of rays proceeding from the pupil have their foci on its base !

Surely, if Mr. Horn could for a moment divest his recollection

of his imaginary discoveries, he would, like ot'iers, perceive that

in such a position as he has described the eye with respect to

the lens, the pencils of rays proceeding from the objects of the

landscape could not possibly have tlieir foci on the retina.

LH. Letter from Mr. G. Stephenson of the Killiugworth

Colliery: with afew Reynarks on his Claim to Priority in the

Invention (f the Safe-lamp, by the Editor.

To Mr. Tilloch.

Sir, — 1 OBSERVE you have thought proper to insert in the

last number of the Philosophical Magazine, your opinion that

my attempts at safety-tubes and apertures were borrowed from

what I had heard of Sir Humphry Davy's researches. You can-

not have read the statements I considered myself called upon to

lay before the public, or you would not thus have questioned my
veracity without producing the evidence that induced you to do

so. If fire-damp was admitted to the flame of a lamp through

a small tube, that it would be consumed by combustion, and that

explosion
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Explosion would not pass, and communicate with the external

gas,—was the idea I had embraced, as the principle upon which
a safetv-lanip might be constructed, and which I stated to se-

veral persons long before Sir H. Davy came into this part of the

country. The plan of sucli a lamp was seen by several, and the

lamp it«;elf was in the hands of the manufacturer during the time

he was here, at which period it is not pretended he had formed
any correct idea upon which he intended to act. With any
subsequent private communication between him aiid Mr. Hodg-
son I was not acquainted, nor can it in the slightest degree af-

fect niv claims. That I pursued the principle thus discovered

and applied, and constructed a lamp with three tubes, and one
with small perforations, without knowing that Sir Humphry
Davy had adopted the same idea, and without receiving any hint

of his experiments, is what I solemnly assert. To my statement

(which may be procured at Mr. Baldwin's) you are l)Ound to give

credit, unless bv the evidence of facts and dates you are able to

disprove it. If vou are in possession of any, I call upon you to

lay them before the public. If not, as Editor of a .Journal pro-

fessing to be inde)iendent, I trust you will acknowledge that you
Lave hastily committed an act of great injustice.

Killingvvort!), March Ij, 1817. G. StEPHENSON.

I trust I have always evinced my earnest desire to be impartial;

and many who liave endeavoured to ol>triide improper articles

into the Philosophical Magazine, by inducements which should

never be held out to any journalist, can vouch for my indepen-

dence.

I had " read the statements" to uhich Mr, Stephenson al-

ludes. Numbers of people as well as Mr. S. had turned their

attention to the devising of a lamp to protect miners against ex-

plosions ; and some had actually published their ideas, while

\\\i\\ Mr. S. all was still only an unpublished idea. To the pe-
riod of the coriception of an idea I attach no importance what-
ever ; and if I n)ay judge of the idea by the form it manifested

at its birth, it was an abortion.

Mr. Stephenson's lamp tried on the 21st of October 1815,
was not a safe-lamp. A lamp with one orifice for admitting air,

*' with a slide ' over the orifice " to regulate the quantilij to he

admitted," could be nothing else but an ex)jloding lamp ; for, to

make the lamp burn in atmospheric air, the orifice must be so

wide that on going into an explosive atmosphere the combus-
tion could not fail to pass the orifice and explode the mine.

On the IDth of October Sir H. Davy announced that explosion

would not ])ass through small tubes ; and

On the 4th of November Mr. Stephenson tried one with three

Muall
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small tubes in place of the one opening wltli a regulator. This?

lie says he " found to hvuii considerably better" than his first one.
" Better!" I deny tliat his first lamp would burn at all with the

aperture reduced to that size, by the regulator, which would pre-

vent the explosion from passing. He also found this lamp " to

be perfectly safe." The first, and I cannot doubt that Mr. Ste-

phenson knov,'s it well, was jwt safe. But even now, on the 4th

of November, speaking of th's lamp, he savs " it did not entirely

answer my expectations."

On the 24th of November Mr. S, shows another lamp to Mr.
Brandling and Mr. Murray of Henderland, which was tried on
tb.e 30ch. This instead of small tubes had a " perforated plate

covering the air-chamber." But on the 9th of this month Sir

H. Davy had communicated his invention to the Royal Society;

and that " wire-gauze stops explosion as well as tubes or ca-

nals, and yet admits a free draught of air." Now what was Mr.
Stephenson's ])erforated plate but gauze of a more clumsy ma-
nufacture ? Yet have we seen remarks intended to serve Mr.

S. tending to insinuate that the gauze was borrowed from his

perforated plates !

Let any person of candour look at the evidence, and then say

whether 1 have " hastily committed an act of great injustice"

to Mr. 8.

But now 1 have to add another fact, were more wanted. Sir

Humphrv, after announcing on the 25th of October, to the Che-

mical Club, that explosions would not pass through Einall tubes,

made no secret of his experiments. Many were invited to see

them, and myself among others. I 'am sorry that I kej)t no

note of the date of my first visit to the laboratory of the Royal

Institution where they were made ; but from a particular cir-

cn.mstance I am led to believe that it was before the 9th of No-
vember, for he made an experiment to show me that an explo-

sion would not pass through uire-gauze, and as far as my me-
mory serves me, he had made the first experiment with gauze

that same morning.

Sir Humplify's perfecting improvement followed as a necessary

consequence from his discovery that wire-gauze would prevent

an explosion from passing downward or upward. If so, how
could it pass side-ways were a cylinder of wire-gauze substituted

for the cylinder of glass ? The glass tube was then thiown away.

I did at first believe that Mr. Stephenson made his discovery,

such as it is, independently of Sir Humphry's; but, from an

after examination of facts, I found myself compelled to take a

different viev»' of the question. The belief or rejection of a fact

resting on evidence is not with any person a matter of choice,

but of necessitv. A. T.

Lin. An-
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LIII. Answer to some of the Geological Queries in ojir last

Number. Bij N.L\V. Esq.

To Mr. Tdloch.

Sir, — JLt would have given mo much pleasure to ansvver the

numerous questions proposed by your correspondent at page 122
in the last number of the Philosophical Journal, respecting several

interesting ])h2euomena noticed in the geology of the northern

counties : but not having visited every point in question, I must
be content with briefly stating my opinion on those facts which
have come under mv own observation, referring him to Professor

Buckland of Oxford, and Mr. Fryer of Keswick, for an elucida-

tion of whatever may appear aenigmatical in the vicinity of Duf-
ton, &c. &c.

1. The same formation which bounds the coast of Northum-
berland north of the Coquet, abuts upon the eastern side of the

Cheviots, and passes their southern limits ; and I liave every

reason to think the coal-mines on Tiudal Fell, by which Carlisle

is supplied with coals, are situated in this formation ; but it is

the termination of the Newcastle coal-field that crops out in the

vicinity of Staindrop. The tract due west and north-west of the

Cheviots consists of gravwacke, with the old red sand -stone oc-

casionally reposing upon it.

2. Basalt appears to owe its origin to a different cause from
the regularly stratified rocks with which it is associated, never

conformiug with them for any considerable space. On viewing

a range of basaltic eminences stretciiing through a wide extent

of country, or on inspecting a strong vein filled v,ith this sub-

stance, one naturally considei's the former to be links of a con-

nected chain, and the latter a fissure of vast range : but these

appearances are frequently fallacious; for the thickest beds be-

come thin, and soon terminate in tlie form of a wedge, and the

veins as sudderily disappear. For instance : the two large dykes
explored at the surface by quarries, and below-ground by nnnes,

at Walbottle and Colcyhill (see tlie map of Northumberland)
v/ere not found a mile or two to the east, either in the workings
of Montague main, or East Denton collieries, or intersecting the

great level cut from south to north, betv/een Bcll:>, dose by the

Tyne to Kenton ; and the dyke at Walker, so well defined and
beautifully delineated by Mr. Hill, has not been noticed in the

neighbourhood. Tiie inference is, that all theories respecting

the cantinvity of basalt are highly problematical ; and that upon
treating on this peculiar species of rock, one should be contented
to speak of it only when it can be detected in silu.

3. Muscle shell", generally filled with clay iron-stone, arc

found
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found ill the shales both of the Newcastle coal-field, and in such

as do not lie very deep in the encrinal limestone formation gene-

rally associated with the thickest seams of coal in that district.

The localities of these organic remains are tolerably numerous
;

but ironstone being an object of little consequence, notice has

seldom been taken of its beds or nodules, except when they have

been denominated vvliinstone girdles in the colliery sections.

Recurring to our numerous strata of shale, it is impossible to say

to which they do or do not belong.

4 and 5. My reason for tiiinking that the red sand-stone of the

Tees is covered by the Whitby alum-rock, has been stated at

some length in my tract on the east part of Yorkshire ; but I have

not as vet been able to ascertain the fact. The paper in question

is by no means sufTiciently perfect to meet the public eye; but

I flatter myself with the prospect of revisiting that part of the

kingdom during the course of the ensuing summer.
May I now hope that the gentleman who signs himself A Con-

stant Header will inform me either by letter, or through the me-
dium of your Magazine,

1st, Whether he considers the Whitby alum shale, and the

clunch clay of Lincolnshire, the same stratum; and if the coal-

field, covering the former, belongs to it, of is a distinct forma-

tion ?

2dly, What is the hard blue shell limestone quarried near

Therkleby, and how situated with respect to the oelite and coa!

measures near it? also, what rocks are situated immediately above

and below it ?

An answer to these questions will greatly oblige, sir,

Your most obedient servant,

Newcastle-upon-Tyne, i\JarLl) 10, 1817. N. J. W.
P. S. As a confirn)ation of Professor Buckland's position, that

the red sand-stone of the vale of Eden is not the old red sand-

stone, rocks of magnesian limestone are associated with it at

Low House, between Armathwaite and Corby.

LTV. On the supposed Repuls'ton of Electricity.

To Mr. Tiiloch.

Sir, — Xjls the cause of the divergence of bodies equally elec-

trified does riot appear to be generally understood, 1 have taken

the liberty of submitting the following observations, which, if

you think proper, you are at liljerty to insert in your valuable

Magazine.

I am aware that Mr. Singer, in his excellent work on Elec-

tricity.
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Irlcity, has given it as his opinion that bodies equally electrified

tecede from each other, being attracted by the surrounding air.

But as my experiments were made before I saw I'.is work, and
they do not appear to interfere with his observations, it may not
be considered presun^ptuous in offering them to your notice.

When two balls are electrified positively, tlie air intervening

between them, receiving a portion of the fluid from each of the

balls, becomes so highly electrified positively, that the external

air is comparatively electrified negatively ; consequently the mu-
tual attraction between the air and balls being greatest in the op-
posite directions *, the balls will recede from each other, being

oppositely attracted.

Were the divergence caused by the attraction of the surround-

ing air, the balls should not recede when electrified in vacuo

;

whereas if it be the effect of electrical repulsion, the balls should
recede still more in vacuo, the resistance being lessened.

To ascertain this, 1 used an air-pump with a glass plate, and
suspended two small prth balls from a wire passing through the

centre of a large receiver.

When the receiver was partly exhausted, I electrified the ballsj

and found the divergence was considerably lessened : but when
completely exhausted, there was not the slightest motion percep-

tible in the balls, although several successive sparks were com-
municated from a Leyden jar.

I then suspended the balls much nearer one side of the re-

ceiver than the other : and when electrified in vacuo, the result

was, that they were Loth eqiudly altracled towards the nearest

side of the receiver.

It therefore appears to me that we are justified in concluding

that the recession of bodies ecjually electrified is caused by the

attraction of the surrounding air : and certainly this hypothesis

is the most simple, and most congenial to the maxim—that we
should never bring two principles into action v/hen only one is

necessary. I am, sir, yours, Sec.

W.

LV. On the '^ Fixed Oil qflFine;" and on the Light emitted by

77}etaUicJVires of loiv Temperature in certain volatile Media.
By Mr. J. Farley.

J
To Mr. Tilloch. *

Sir, — XT was my intention (at no distant period) to have trou-

bled you with an account of a few experiments for insertion in your

* It is well known, tliat a body positively clcctrilicd will have a greater

attraction for aautlicr body, in proportion as the other body is ncj;atively

*
'vol!49. No.227. March 1817. O Maga-
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IVlaguzine; but conceiving it highly imprudent to interfere with

the hibours of others till they had been regularh/ pubHshed, 1 was

induced to refrain a vviiiie, anxiously waiting tiie arrival of that

period. Nor should 1 address yon at present, had I not observed

(on perusing- your last number, page 121,) that I have been anti-

cipated by I\ir Murray in a manner which 1 did not expect.

Soon after Sir H. Davy's brilliant discovery (of the curious pheeno-

mena presented by platinum and palladium wires in inflammable

inediaj was made known, I was induced to try the effect of the

first metal in the vapour of oil of wine, where it continued " to

glow very vividly until the ethereal matter" was "all expended;"

vv'hen I discovered the " peculiar fixed oil " remaining in the ves-

sel. I united it with the alkalies, and satisfied myself that it was

a " j>eculiar fixed oil " (which indeed I then termed it), by its

unctuous feel, and leaving a distinct semitransparent stain on
paper after having been heated. I ascertained that it was " highly

inflammable," and of less specific gravity than water.

Mr. M. happening to call on me a few days after, 1 informed

him of these experiments and their results ; though I by no means
wish to insinuate that he has not repeated them : nor should I

have thought it worth while to notice this, had I not intimated

to him (at the time) my intention of communicating them to you;

and furthermore, received his entire acquiescence in its propriety.

Should you be enabled to find room to insert this in your next

number, you will much oblige, sir,

Your humble servant,

London, March 18, 1817, J. FaRLEY.

P. S. From my experiments I should be inclined to consider

oil of wine to be ?.ulphuric ether holding in solution the "pecu-
liar fixed oil," and v/luch is most probably formed by an altera-

tion in the play of affinities exerted during the latter part of the

process for obtaining sulphuric ether. The "peculiar fixed oiP'

(which is of a liglit yellow colour) may be obtained by merely

evaporating oil of wine with a gentle heat.

LVI. Remarks 071 Mr. FREV d's " Evening Amusements." By
the Rev. T. Drummond.

^
To Mr. Tilloch,

Sir,— "iNo man is wise at all hours" is a quaint remark,

and I must rely on the appropriateness of its application to

apologize for the introduction of it at the commencement of my
letter. The valuable annual publication by W. Frend, Esq. has

contributed, in no slight degree, to promote a familiar acquaint-

ance
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ance with the positions of the starry host, and the appellations

which are usually given to the most conspicuous amongst them.

Evening Amusements for IS 1 7 has this day been received,

completing mv set of a work which I estimate not meanly.

The patriot, the philosopher, the admirer of civil and religious

liberty, may by some of his readers be suspected to iiave been

planet-struck, or under the dire potency of lunar in/iuence; but

with different impressions I have perused animadversions which

do not manifest that spirit of liberality v/hich I have long con-

sidered ouQ of his cliaracteristics. If a few animadversions on
the sui)ject are admissible in your pages, I beg leave to offer

them.

There are some remarks on which I shall say nothing, not

being disposed at this time to argue in defence of the dark-eyed,

llack-haired, luundering Sibyls, nor of those who jiractise what
is commonly denominated astrology; neither have I any charge

to bring against the spots on the sun on account of the late

rainy season. But that rain is produced by peculiar changes in

the atiTK)sphere, and there must be some preceding operations to

occasion those changes, I presume is indisputable. The ques-

tion then is—why not th.e motions of the planetary bodies?

Mr. Freud is not called ujion to subscribe to the doctrine of

planetary influence : but as dogmatism in science as well as re-

ligion, whether on the orthodox or heterodox side of the ques-

tion, is not amiable ;— I wish to enter my protest against a sen-

timent which he publishes without any argument to support it.

Whatever may be the views of the writer of Moore's Almanack,

1 am persuaded that, in avowing my opinion of planetary in-

fluence on the atuiosphere, I do not act under a delusion, and

feel conlident that I harbour no wish to delude others.

In opinions, as in the waters, there may he/iuivs and ebbs;

and some persons do not hesitate to ascribe them alike to the

influence of tlie planets. Whatever unknown cause may pro-

duce the former, I cannot see why the correctness of the now
generally received opinion respecting the latter should be de-

nied.

I remember that in ) 81 1, on reading Evein?ig Anmsements for

February, I inferred that Mr. Frend was a believer at least in

atmos])herical astrology; and although the j)ublicatiou for the
present year is replete with sentiments in opposition

; perhaps,
Kke the planets themselves, they may appear retroguade for

a season, and then become diiikct.

We read, p. 21 :
" Freedom of mind is a i)lessing which can-

not be appreciated by those who have it not, lior too highlv
valued by those who arc in possession of it." Again ;

" I write

O 2 for
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for those who will ullow me the same freedom I wish them to

enjoy." This is rational, this is friendly.

I presume the work is in the hands of your readers, and shall

forbear making manv extracts. There is one in 1 SI I I must (juote,

and two short paragraphs in 181/, which cannot l)e passed un-

noticed. The writer of Moore's Almanack is harshly treated,

the speculators on the changes of the moon are severely lam-

pooned ; and although it is consistent with freedom of thought

to admire the wonderful scene of the constellations, and the

grand progress of the moon among her starry contem])oraries,

thus far we are allowed to he free, and no further.

Mr, F. savs there are numerous diaries kept, relative to tlie

weather "not only in our own island, but upon the continent,

I have not thought it worth while to examine any of them, but I

know a very respectable clergyman who kept a diary of this

kind for thirty-five years, and he upon examination could not

find the least connexion between the moon and the weather."

This, sir, is an instance of implicit confidence I never expected

to hear from a philosopher :—the mode of observation is un-
known, it might be totally erroneous; but as Mr. F. did not think

it worth while to examijie it, I must withhold mv assent to the

inference, because I cannot understand that which is veiled in

all the darkness of uninteliigibility.

Mr. F's invective against the writer of Moore's Almanack re-

specting the weather must, I apprehend, be founded on his pre-

sumption to exercise hh Jreedom of thought, and in his ex-

pressing himself occasionally with less positiveness than some
might expect from a firm believer iu the science of atmospherical

abfcrolagv.

EveningArmisements, Feb. 181 1. " On looking at the space

marked out for v\'ater, the turbulence of the ocean will arise in his

mind. The mighty agitation of waters, by the influence of IIw

THOQUy will excite his attention,"**** In fact, a high tide may
he expected this month. **** Persons by the sea-side, or on the

banks of tide rivers, will be upon their guard on this account for

the 24th. **** It may be only a very strong and high tide," &:c,

I confess I could not divine Mr, Frend's ground for apprehen-

sion ; and as his prediction failed, I considered it as one of those

errors to which, without further improvement in the astro-science,

we are all liable.

In lS17j we read :
'^ As the diaries convince us that all these

surmises respecting the moon's influence on the weather are

fallacious, so I am inclined to believe the same will be discovered

to be the case on its pretended influence on the tides. **** And
I apprehend that the whole doctrine of the influence of the moon

on
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on the tides will share the same fate with that of its pretended

influence on the weather."

Having advanced enough to prove tliat Mr. Frend was in pro-

pria persona a. conjecturer in 18)1, I leave others, whilst re-

flecting on his present opinion, that gravity, attrac/ion, the

7noo7is infiuence on the tides, &e. are mere chimera, to assign

him his proper station, either in or out of the ranks of modern

soothsayers. As I contirme to acknowledge the benefits we re-

ceive by the agency of the sun, notwithstanding the spots that

are discernible on its disc ; so I shall not cease to consider the

JSvenings Arnvsement to be a truly estimable work, although I

n^av not be persuaded bv any tiling contained tlierein to revoke

my opinion, that not the moon only but tlie constellations, the

moon and the other planets, are the agents in producing the

changes in our atmosphere.

Yours respectfully,

Gray Fri;irs Piiorv, Norwich, • T. DrUMMOXD.
Jan. 13, 1317.

LVII. On the Exhibition and Harmonic Effects, of The Rev.

Mr. LisTox's Euharmonic Okgan. Bt/ A Correspon-
dent.

To Mr. Tilloch.

Sir, — ± HE exhibition announced in p. 104 of your last volume,

has at length begun to take place, and douljts can no longer be
entcrtained,wliet!ier cornpovnd Stops on Organs, capable of being

perfect Iijti\ne(\, v.'ould be equally gratij't/ing to the Ear, wWa
chords on simple stops, involving none or fewer discords in their

composition ; and the results liave been most satisfactory and gra-

tifying to several select parties' of Professors and Amateurs.
Mr, Piirki<i disj)layed much taste and execution in exhibiting

trve Instrument : among the many full pieces which he j)laved,

was the HaUehijah Chorus in 5 sharps; the very novel and fine

effect of whicli, struck every one. Several of the most unusual

and extraneous modulations and enharmonic changes of mo-
dern Composers were exhiiiited, v^^itli new and very gratifying

effects, such, as perhaps the Composers themselves were in part

unaware of. In my Uriest visit at Messrs. Flight and Robson's
a printed paper was put into my hands, which I wish to see pre-

served in your pages: it seems to proceed tui, and with good
effect to f.)llow up, what is stated in vol. xxxix. p. 4"20, and
other parts of your very valuable work.

1 hope some of the able Professors and Composers who are

O 3 seen
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seen among the liearers of Mr. Liston's Organ, will favour the
Pleaders of your work, with their free and in,a;enuous opinions and
remarks, on its merits and its defects, if any such thev discover,

since the Philosophical Magazine has long stood distinguished

amongst its coteu^.poraries, for its correct and luminous exposi-

tions, of the mathematical principles of Music, and none will

be tliereby more gratified, than, sir,

Your very humble servant,

Pmilo-Musicus.
The pajier above mentioned is as follows ; viz,

" To the I\IusiCAL Professors and yhnateurs, 7t'fro may attend'

to try or hear Mr. Liston's Pafe?it large, Enharmonic Or-
gan, with compound Stops, exhihitivg at Messrs. Flight
6r7?Gf Robson's Room, in St. IMartiris Lane, ISiJ.
" Mr. Faeey Sen. with the view of aiding the perfect con-

ception and knovvledjie of the grand improvement made by his

friend Mr, Liitcn, begs thus to offer a few iiurnerlcaljacts, and
juu'ticulars, entirely divested of the mathematicalform in which
they have been derived by him* and demonstrated, as to the

true values of the several Intervals on Mr, Liston's curious and
important Instrument.

" There are in the Scale of 39 Notes on this Instrument, two
exceedingly small, and vet highly important Intervals (called

Srhismai), between Cb and E', and between C and F/*, which
prove to be the LTnits of the Scale; in terms of which, every

possible Interval on this Intrument, or even on one of a far more
extended Scale, can be arithmetically expressed and compared,

with the utmost ease and accuracy, by every Musician who is

ready at addition and subtraction; qualifications, in whicli it

would be a libel on the Readers of this, to suppose them wanting.
" The major Comma is 11, the n)ajor Semitone is 57, the

minor Tone is 9o, the major Tone is 104, the major Third is

11)7, the major Fifth is 358, and the Octave is 612, of these

Schisr.ia Lh.its, respectively.

" The tuning of this Organ, has been wholly conducted by
help of the three last mentioned concord<5, the Third, Fifth, and
Octave, each tuned quite perfect (without even the slowest Beats,

which it was possible to detect), and according to the process

which is described in the lirst 7 and in the 44th and 4a th pages

of Mr. Liston's " ESsay on perfect intonation" (which is on
Sale at the Music Shops), or in ]), 421 of Phil. Mag. vol. xxxix.

Now following this process arithmetically, double 358 for the

two Fifths CG, Gd, ttmed upwards from C, and deduct 612, for

* " in fi Series of Letters in the Plillosophicnl Magazine, commencing in

its 28th Vohime in 1807, and bince ol'ten continued ; in the articles of the

Edmbur^fi Eiicj/ctupcsdia ; in the Aloul/dj/ and Gentlemail's Magazines. &.c.

the
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the descending Octave to D, and it will thence appear, that 104

Schismas compose the Interval CD ; then, since E the Third

above C, is 197, a fifth tuned upon or added to this, i2,ives 555

for B ; and so on, through the wliolc 89 Notes ; which No;-

s

arranged, are as follows, viz. 0(1), 11, 36, 47(1). 57(2), f)3^

104(11), 140, 150, Hil(3), 197(iH), 208,23,3,244, 254(4),

265, 290, 301 (IV), 3 11 (5), 322, 347, 35eS(V), 369, 394, 405,

415(61, 451(Vi), 462, 498, 50S(7), 519, 544, 555 (VII),

565(8), 566, 576, 591, 601, 602, and 6i2(ViII). Where the

numeral designations of the Intervals are shown in parentheses
;

viz. 1, I, 2, II, 3, &c. ; answering to C, C*, Dn, D, Eb, &c. and

the Sehisnias fall between 5(55 and 566 and 601 and 602.
" By adding 612 to each of the above 39 numbers, and setting

them down as a second Octave above this, and then going suc-

cessivelv through the arithmetical subtraction of every number
above given, from eacl> of the 39 uuiiibers next greater than it,

.

every possible Inteival on this Organ, >vill thus be shown or

measured, without the least fractional differences or errors. It

is hoped, therefore, that the clnei dijfic/illy lieretofoie opposed,

to the readily uriderslunding of the enlarged or true Scale of
Music, is now removed.

*' It may be proper to add, that the Schisma Unit, above de-

scribed, taken from a true Fifth, produces the proper Equal
Teiiiperminvt Fifth, being 357; of which tempered Fifth, this

Organ furnishes five Examples ; viz. E* c', E' cb, B'« g\ B' gb,

and G'* e'b, either of which will exhibit to the ear, the true ef-

fect intended, as to deviation from perfection ; but none of them
fall in the proper places of the scale, for the Isotonic System of

Temperament, whose Notes must ail be multiples vi 357, abating

Octaves ; because 357, multiplied by 12, is exactly equal to

612 multiplied by 7, and multiples also of 51, the Half-note of

this System ; because 5 I multiplied by 12, nuikes 612. So with
regard to any other Tempered Systems, th< ir Intervals mav be
expressed iu these nunil-.ers and deciuials ; thus, in the Mean-'i'one

System, where the Fifths are flattened | of a Comma, or 2*75,

the Fitrh is 355*25, iour of which CG, Gd, da, -ee, make 1421,
from which take 2 Octaves or 1224, and 197 remains, for the

perfect major Third CE, sec Phil. Mag. xxwi. j^p. 39 and 374.

Howland-strcet, Marcb 25, 1817.

LVIII. Notice on the Origin and Practice oj' the new Invention
oj Lithography.

XXLOYS Sennefkldrr, a singer at the theitre of Munich, was
the first who ob.served the property which calcareous stones pos-

O 4 sess
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sess of retaining lines drawn with an oily ink, and of transferring

them in all their strength and purity to paper, applied with a

strong pressure upon their superficies. In ISOO he ohtained

fi'om the King of Bavaria a patent, securing to him tiie exclusive

benefit of his discovery for the space of three j^ears ; ami in con-

cert with a Baron d'Aretin he formed at Munich a lithographic

establishment, which still exists.

D'Aretin afterwards joined with a M. Manlich in forming a

new establishment, more calculated to accelerate the progress of

the art ; and among other works which it has produced, it has

just occasion to boast of an excellent collection of copies from

the great masters wliich adorns the cabinet of the King of Ba-

varia.

Count Lasteyrie, a French nobleman, struck with the advan-

tages of this invention, made several journeys to Munich, in order

to instruct himself in it ; and afterwards attempted, but without

success, to establish the art in Paris. The Count is said to have

composed a treatise containing the whole details of the process;

and it will be unforiunate, since that process is still involved in

some mvsterv, should this treatise not be made public.

•. The difficulties v,hicli opposed the attempt of Count Lasteyrie

in the cajjital did not, however, prevent the estabhshment of the

art in a remoter part of France. At Mulhausen on the confines,

a M. Engelmann afterwards introduced and cultivated it with

great success ; and very recently he has transmitted to the So-

ciety of Eacouragement at Paris a number of lithographic spe-

cimens, whicli have excited a great deal of attention in the ad-

mirers of the fine arts.

Some of these specimens are in crayon ; others have been ex-

ecuted with a pen or pencil ; and there are also some done in the

manner of wood-cuts. The whole of them are remarkable for

great delicacy of touch, and tlie mellow impression which, they

make on the eye ; though it may be observed that in those which

are in the manner of wood-cuts, the light and shade are less har-

moniou.sly blended than in the otlicrs executed with a crayon or

pencil.

The whole details of the mode of execution are not revealed

;

but enough is known to enable a general idea to be formed of

the process.

Although similar to engraving, lithogra])hy is yet something

very different. It resembles engraving in no other respect than

in as far as it is an art of multiply ing indefinitely the same de-

sign. It has the advantage over engraving, of producing not

copies of designs, but the designs themselves—the original

works of the designer repeated as often as impressions of

them can be taken. Lithography then may be regarded as the

art



On the Origin and Practice of Lithography

.

217

art of multiplying originals ; engraving, as that of multiplying

copies.

Thp. facts on which the lithographic art is founded arc the re-

sult of affinities siuiple enough, hut the applications of which

have not bepu observed.

1st. It is a fact that a line drawn with a crayon, or an oily ink,

upon stone of a calcareous nature, adheres to it so strongly, that

it can only be taken oif by mechanical means.

2dly. All the parts of the stone not covered with the oily mat-

ter will receive, retain, and absorb water.

3dlv. Suppose, then, that any combination of lines has been

drawn upon the stone, and that it has afterwards been thus

treated with water,—if a coating of oily and colouring matter be

next applied to the stone (as in letter-]3ress printing), it will

only attach itself to the lines formed by the oily ink, and will be

rejected by the moistened parts.

The lithographic process, in short, depends on this : that the

stone, moistened witii water, rejects the ink; and when oiled,

that it rejects the water and retains the ink : so that in applying

and pressi::g a leaf of paper upon the stone, the oily, resinous,

and coloured lines will alone be transferred to it, presenting the

counter-impression of what is represented on the stone.

The desi-ru, instead of being traced in reverse upon the stone,

mav be dra.vu v;ith prepared ink, on paper, and thence trans-

ferred to the stone ; by which means the stone will then return

the exact iiuage oi the original.

All stones will do for the purpose, which are susceptible of be-

ing penetrated by any oily substance, and of imbibing water with
facility

;
provided they are conipact, of a clear and uniform co-

lour, and capable of receivhig a fine polish. The whole of these

qualities are very happily combined in certain calcareous stones,

which are found in the quarries of Solen Mofen, near Pappeuheim
in Bavaria, and may be met with, it is believed, in several other

places. They consist of almost pure carbonate of lime.

When the stone is dressed and polished, the artist mav, with-
out any other |)rej)aration, sketch his design upon it, eitiier with
crayon, pen, or pencil. The grain of the stone being more fine

and equal than that of the finest and best pressed vellum, he will

find himself enabled to draw his lines with so much the greater

equality, firmness, and delicacy.

The mode of taking ';if the impressions from the stone is that

part of the process whicli, it is to be regretted, is still kept in

some degree of mystery, or rUher, it should be said, which has
not been counnunicated ; for it is difficult to imagine that there
can be much mystery to any scientific artist in an operation
which is so well understood, and has already been carried to

such
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such a degree of perfection. The press which M. Engehnann
tises, is (lescribed as '' different from all other presses;" but we
are not aware of any thing which can be wanted in point of

force and ecjualitv of compression, that mav not be obtained hy
means of the ordinary copperplate or rollint> presses ; bv the

latter esj^ecially, which npon the whole we shoidd tliink will be

found best adapted to the lithographic process.

In order to ascertain the full value of this invention, it remains

still to be known whether anv given number of impressions

eqJialJy beautiful can be taken, and what that number is. In the

first essays or the art, it is certain that a very great inequality in

the im})ressions was ex])erienced : and although it is said that

M. Engelmann has devised means of apportioning with the most
scrupulous exactness the quantity of the different ingredients,

and of retouching his designs from time to time, no results are

stated to enable us to form a satisfactory conclusion on the points

we have stated.

It would be also desirable to know at what price the lithogra-

phist can furnish his impressions, since this must have no small

influence on the success of any competition between them and

engravings.

LIX. Notices respecting New Books.

N,EARLY ready for publication, A Translation of Thenard's new
Treatise on the genera! Principles of Chemical Analysis ; with

Plates and valuable Additions froui his Elements of Chemistry,

&c, forming one octavo volume.

A Second Edition of The Amusements in Retirement; or, The
Influence of Science and the Arts on the Manners and Happi-

ness of Private Lire, will be published in a few days.

Sir William Adams is about to publish A Practical Inquiry

into the Causes of the frequent Failure of the Operations of

extracting and depressing the Cataract, and the Description

of a new and improved Series of Operations, by the Practice of

which most of these Causes of Failure mav be avoided.

A new Edition of Dr. Thomson's System of Chemistry is in

the press, and will ^peediiy be published. The work will be en-

tirely remodelled, and will be comprised in four octavo volumes.

Dr. Leach, of the British Museum, has recently printed a very

complete Catalogue of Birds and Quadrupeds which are natives

of
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of Great Britain. It is perlmps the most correct catalogue

which in our present imperfect knowledge of British ornithology

has been as yet compiled. But he has made (we do not know
on what authority) very considerable alterations in the old ar-

rangement, and composed a variety of new English generic

names. ^

A catalogue has likewise just issued from the press, entitled

Calalocri/s Ai'ui.m in Imulis Britannicis kabitaiitium, cvni et

studio Edwardi Forsleri jiui. This is merely a catalogue of

birds discovered wild in Great Britain. Mr. Forster differs also

in this catalogue in his arrangement from the arrangement and

names of Linneus. He enumerates 293 species.

Another new work On the pernicious Influence of Wine and

fermented and spirituous Liquors in general, is about to be pub-

lished ; containing Preliminarv observations on the principles of

health, and on the extensive application of the doctrine main-

tained bv Mr. Abernethy (in part i. of his Surgical Observations

respecting the sympathetic influence of the digestive organs) to

the different genera and species of diseases; and on the periodi-

cal influence of atmospheric causes on our health.

Mr. J. Robertson, of Surry House Academv,Kennington Cross,

will in a few davs publish A Practical Example Book on the Use
of Maps ; containing problems and exercises to be worked and

filled up by students in goographv. Designed as an auxiliary to

that study for the use of sciiools and j)rlvate students.

An interesting pamphlet " On the Accidents which occur in

the Mines of Cornwall, in consequence of the premature Explo-

sion of Gunpowder in blasting Rocks, and on tiie Methods to be

adopted for preventing it, by John Ayrton Paris, M.D.F.L.S."
has just made its appearance.

The same gentleman is now preparing for publication A De-
scriptive Catalogue of the Geological Specimens deposited in the

Museum of the Royal Geological Society of Cornwall ; inter-

spersed with observations tending to show the oeconomical ap-

plications of geology to the agricultural, mining, and counuercial

interests of the county of Cornwall. This work will form one
volume octavo.

To Mr. Tillock.

Sir,— I beg the favour of correcting, through the medium of

the Philosophical Magazine, a typographical error in my Essav
on Galvanism recently published, which entirely destroys the

sense and force of the experiment, and which heretofore escaped

my attention. The passage, begiiniing pugc 277, Hue 2<), runs

thus

:
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tiuis :
" the other wire was mserted into a disc of copper, in a

similar manner." It should be read, "the other wire was in-

serted into a disc of cork, in a similar manner."
1 hope that such readers of your Magazine as have copies, will

t-ake the trouble to correct the error.

I am, sir, with respect, &c.
Dublin, March 13, 1817. M. DoNOVAN.

LX. Proceedings of Learned Societies.

ROYAL SOCIETT.

Feb. 27. xi-t the instance of the President, Sir E. Home fur-

nished some descriptive observations on the fossil bones found

by Mr. Whitby, the superintendint of the works, in the quarry

whence the stone for the Plymouth Ereak-water is extracted.

These bones were found about 7^^ fet-t belcv the surface of the

ground, and four above high-water mark, in. a cavern which is

nearly opposite to, and at a little distance from, the works now
carrying on at Plymouth. The bones are more perfect, and freer

from extraneous matter, than any other fossil bones hitherto

found. The cavern has no incrustations on its sides, no exter-

nal communication, and no appearance of infiltration ; its bot-

tom, in which the bones were deposited, is filled with c!av, three

feet of whicli covered them. The bones found by Mr. Vv hitbv,

and sent by him to .Sir Joseph Banks, belonged to three different

animals of the rhinoceros species, and are larger than those in

Mr. Brooks's Museum. According to-Mr. Brande's analysis,

they contain little but the usual contents of bones, and have very

little earthy or extraneous matter. It aj)pears that there are

two kinds of stone used in constructing the Break-water, and
that the one being much harder than the other, a different price

is paid for raising it ; but tlie joart in which the bones were

found is of the harder kind, and for v.'liich the greatest price is

paid for quarrying.

March 6. The Rev. Mr. Kyde Wollaston gave the Societv a

description of an instrument v.']iich he has lately invented for

measuring altitudes, and which he calls a thermometrical baro-

meter. Every one who has attempted to use the common moun-
tain barometer has experienced the difficulty, and almost impos-

sibility, of preserving it v. ithout fracture. To remedy this, Mr.
Wollaston, observing the striking difference in the temperature

of water according to the atmospheric pressure, instituted a

series of experiments, in order to construct a thermometer which
should answer all the purposes of measuring heights with ex-

treme
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treme accuracy, and at the same time be more portable, less

liable to break, and in every respect more useful than the baro-

n^eter. He began by taking smail thermometric tubes, giving

tliem large bulbs, and extending them to three inches for every

degree of Fahrciiheit's scale. These he found very sensible; but

for general jiurposes he considers that one inch to every degree

of Fahrenheit (each of which he divided into a thousand de-

grees) is the most convenient ; tliat the capillary tubes should

not be so small as to present any great resistance to the expan-

sion of the mercury; and that a tube of common diameter, having

a bulb inserted in a metal box about four inches long and 1*4

wide, will indicate every foot of elevation. To this box water is

added, and a small lamp placed under it, so that the water may
l)oil ; and as the operator ascends, the ascent of the mercury at the

boiling point indicates the difference of height between anv one

place and the common surface of the earth, or the level of the

sea. Mr.WoUaston made an experiment with his instrument by
boiling water on the counter of a bookseller's shop in Pater-

noster-Row, and again boiling it in the dom.e of St. Paul's, and
found that this thermometer exactly corresponded with the geo-

metric measurement of that building.

March l^:*, 20, and 27 were occupied in reading part of a long

and elaborate paper on the natural history of cinnamon, by Mr.
Marshall. The author began with a botanical description of the

Laurus C'wvamomum, in which he corrected the errors of all

preceding writers, and particularly those of Thunbcrg, who has
been generally followed by subsequent botanists. He described

tlie soil, modes of gathering it, packing it with pepper on board
of ships, specific differences or varieties of cinnamon, its names
in various languages ancient and modern, &c. It appears that

oil of cinnamon is made by distilling the fresh bark with salt

water ; and that SO lbs. of bark yield only 2\ ounces of volatile

or supernatant oil, and 5j ounces of a darker coloured and hea-
vier oil : that the former floats on the surface of the water, and
the latter sinks to the bottom ; so that both are easily collected

from the water, and from each other. Somewhat less oil is ob-
tained from dry bark.

The Society then adjourned over, in consequence of the holi-

days, two Thurdays.

BATH LITERARY AND PHILOSOPHFCAL SOCIETY.

Monday, Feb. 17. Mr. Cranch communicated to the Society
the substance of some papers transmitted to him from Dorches-
ter, near Boston in New England, relative to a mummy disco-

vered in an immense subterranean cavern in the State of Ken-
tucky,

The
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The mummy is that of a stout woman nearly six feet in height,

though the whole materiel is so intensely dry as to weigh but
twenty pounds.

It was found in the cavern at the distance of three miles from
its entrance. The figure ajDpeared seated in a sort of rude sar-

cophagus composed of live limestone slabs ; the filth stone

serving as a cover or entablature to the rest, exactlv similar to

the ancient cromhck>: still extant in various places of the British

islands. The knees had been brought close up to the body;—the

hands were clasped upon the breast;—the head, covered with

something like a coronet, was erect;—and the whole figure was
muffled up and covered with a number of garments made of wild

hemp and willow bark. Several bags containing beads, trinkets,

and various handicraft implements were lying bv the body, with

a sort of work-basket, a curious musical instrument, and a fan

made of feathers a la Vandyke.
The entrance of the cavern is forty feet high by thirty feet

wide, and for some years past saltpetre has been made and
oxen worked as far as two miles within it. A Mr. Ward has

recently explored this wonderful cavern to the extent of fe?i

miles. He says tliat after having proceeded some miles they

ascended a vertical chimney-like passage, and climbing up from

one stone to another about forty feet, they entered at jnidnishl

a chamber ISOO feet in circumference, and 130 feet high in the

centre ! From this chamber they proceeded about a mile

further, and hov.' much further they might have gone they knew
not. In another chamber which thev traversed, they were pre-

sented with a scene to which there is at present, perhaps, no
parallel in natural history—a single arch of solid rock 100 feet

high projecting over an area of not less than eight acres I From
the observations which they made, tliey fully satisfied themselves

of this further astonishing fact,—that Green River, a mighty

stream navigable for several hundreds of miles, must necessarily

have passed over their heads in three different branches of the

cavern.

A great many discoveries, it is added in the communication to

Mr. Cranch, have been made in Kentucsky, which indicate the

existence at some very remote j)eriod of a state of society, arts,

and social habits far more advanced than any of the aboriginai

ti"ibes hitherto known have exhibited.

A paper by Dr. Wilkinson On the Rise of Fluids in capillary

Tubes was afterwards lead. Its object was to show that the

experiments on this subject do not accord with the theoretic

calculations of Professor Atwood of Cambridge, and other philo-

sophers ;—that the results do not correspond with any fixed rule,

but are entirely dependent on certain conditions of the tube ;

and



Bath Literary and Philosophical Society. 223

and that no dependence can be placed on any deductions from
mathematical investigations as to what has been termed copiZ/ary

a'lraction.

Monday, March 10. Dr. Wilkinson stated, that he had re-

ceived a ietter from Mr. Bakewell, author of The Elements of
Geology of England, intimating that he had discovered in the

neighbourhood of BerkeleVj Gloucestershire, basalt with coral

and shells imbedded in it; a circumstance difficult to reconcile

with tiie theory of basalt being of igneous origin. The learned

Doctor also exhibited a specimen of the fruit of the locust-tree,

the hymencea of the V/est Indies. It is a large pod containing
seeds surrounded by a saccliarine pulp. Dr. W. remarked^ that

it hud been supposed by some, that this constituted the food of
St. John in the Wihierness. In Arabia, Numidia, Abyssinia,

and even among the Hottentots, the locust insect is a favourite

article of food, and used ijoth in its recent and preserved state.

The locust alluded to in the Scriptures, is supposed to mean li-

teially the insect, and the wild honey a species of manna.
A communication, from a member, relative to the appearance

of the aurora boreolis, as seen in Derby and its neighbourhood on.

Saturday the Sth of February last, was next read. It was ob-
served by Mr. Morner, that the reappearance of these lights

militates against the theory advanced by Dalton and Darwin,
of the coincidence of the vertex of tiiese irradiations with the
line of no variation of tiie needle. The variation of the needle,

as observed at different periods at Greenwich, is as follows :

In 1580, ir i.y ea.-tward

1622, 6 ditto

1634, 4 5 ditto

1657, no variation

In 1745, LS'' 6' westward

1751, 19 ditto

1772, 23 30 ditto

1786, 26 21 ditto

1730,27 15 ditto

Between 1G57 and 1700 the euniual average was nearly 12*

IS". After having been many years stationary, the needle is

now returning to the north.

The discussion of Dr. Wilkinson's Theory on the Rise of Fluids
in capillary Tubes next occupied the attention of the Society.
The Doctor remarked, that from experiments it appeared that
the rise of fluids is not exactly as the reverse of the diameters,
but nearly so ; the cohunnar pressure of fluids being as tlie area
of the base multiplied by the perpendicular height. Hence with
etjual heights the pressure will be as the squares of their diame-
ters ;

so that in a tube of one-tenth of an inch, and another of
one-twentieth, to render the quantum of water in each tube the
same as asserted by Professor Atwood, the fluid ought to rise

four times higher in the smaller tube than in the larger, which
noway
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noway accords with the experiments made. Whatever quantum
of fluid any tube will suspend, will also be the measure of the

mechanical resistance of the fluid with respect to the tube. If

the columuar pressure and the resistance were the same, there

would be no diiFerence in the levels. As the ratio of the co-

lumnar pressure exceeds the resistance in the same degree as

the squares of the diameters exceed the proportion of the dia-

meters, so.the fluid will rise to a height above the level of the fluid

exterior to the tube in the same proportion. Supposing a tube

immersed one inch in a vessel ofwater, and the resistance equal

to half an incli—in this state the fluid will rise half an inch within

the tube ; and it might then be supposed that a balance would

take place, and that a depression instead of an elevation of the

fluid would be the consequence. In this position the columnar

pressure of the fluid becomes as nothing, for it is supported by

the mechanical resistance of the sides of the tube : hence the

pressure of the external fluid determines more towards the tube;

and the operation may be considered as continuing until the

fluid within the tube is of the same heiglU as the fluid on the

outside, plwi that portion which is in the measure of the resist-

ance of the fluid against, the sides <jf the tube.

The resistance of fluids against th^ sides of tubes Dr. W. re-

ferred to the same mechanical cause which occasions two leaden

hemispheres with polished surfaces to cohere most powerfully

when brought into contact. This cohesion, the Doctor ob-

served, does not take place, unless a rotatory motion is induced

on the hemispheres when in contact; nor can they be easily se-

parated unless by a similar motion. When the surfaces are ex-

amined, particles of lead appear raised up from the surface of

each hemisphere, and closely locked together; the resistance to

separation is in proportion to the number of particles thus en-

tangled ; but unless the metal is soft, no such effect takes place.

Experiments were made with hemispheres of lead and tin, and

tin and brass. It has been stated that polished brass hemi-

spheres Vv'ill strongly adhere, if their surfaces be smeared with oil.

Dr. W. maintained that the interposition of any substance be-

tween metallic plates must tend to keep the metallic surfaces at

a greater distance, contrary to the admitted laws of attraction

being in the inverse dupHcate ratio of the distances ; the cohesion

in this instance he conceived to be merely referable to the te-

nacity of the oil.

ROYAL GEOLOGICAL SOCIETY OF CORNWALL.

At a meeting of this Society on the 24th of February last, at

Penzance, a paper was communicated by J. H, Vivian, Esq.

Vice-
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Vice-President, " On the Methods of nnakiug the different Pre-

parations of Arsenic in Saxony, and on the Process of preparing

Smalt or Cobalt in Bohemia ;" accompanied with illustrative

specimens and drawings. The author observed, that during his

travels upon the continent he had had the good fortune to be

admitted into the different mining works ; and that as he exa-

mined them in detail, he considered tliat by giving publicity to

such information he might be of service to ihe county of Corn-

wall, especially as he had heard that an establishment in the

county had to contend with very considerable difficulties in

making the different preparations of arsenic; and it was notorious

that cobalt was imported from Saxony at the very time that ores

of that metal were found in very considerable quantities in Corn-

wall. A large collection of original and beautiful drawings il-

lustrative of the different machines used in the Saxon mines,

together with several models and a complete dress of a Saxon

miner, were also presented by the author.

Dr. Paris presented to the Society a geological pillar in-

tended to exhibit in one view all the different rock-formations,

and the relative order in which they occur. The pillar is four-

teen feet in height, and composed of spiral shelves, which carry

specimens of the different rocks and wind from the base to the

capital round a central shaft ; the whole pillar is made to revolve

upon its base, so that each sf)ecimen may be successively brought

into view. Its appearance is altogether very novel and striking.

Dealers in minerals will probably derive an useful hint from it,

and adopt a similar method for exposing their specimens to in-

spection.

The Rev. Wm. Gregor communicated some specimens of a

mineral of rare occurrence in Cornv.all, but which has been lately

found in Pengelly Mine in the parish of St. Ewe; it is a com-
pound of arsenic and nickel, and has the name of ktipj'ernickel.

Dr. Paris presented a most interesting accoimt of the acci-

dents which occur from casual explosion in the mines of Corn-

wall, and on the methods of preventing it.

A Com^mittee was appointed to devise means for establishing,

with an appropriate endowment, a Professorship of Mineralogy

and Geology.

ROYAf- ACADEMY OF SCrKNCES OF PARIS, IJthMarck 181/.

The prize established !)y M. Laiande, for the most interesting

observation or most usei'id ujcwioir in astronomy, was for this

year decreed to M. Bessel, director of the Royal Observatory of

Konigsberg.

The late M. Ravrio having often had occasion to observe how
Vol. 49. No. 227. JVfarc/i 1817. P much
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much the art of gilding with mercury is injurious to the health,

left a legacy of 3000 francs in favour of the person who should

discover a process by means of which mercury might be em-
ployed without any danger in gilding. Government having ap-

proved of this legacy, the Academy published last year a pro-

gram descriptive of the art, the inconveniences of which are

sought to be removed; and pointing out those particular opera-

tions in which the danger is gneatest: but no satisfactory memoir
on the subject having been pkesented, the Academy resolved

to propose the subject anew for the year 1818. It is required

that the competitors shall put in practice in some workshop in

Paris the processes which they propose ; and that these pro-

cesses shall be such, that besides elfecting the principal object

in view, they may combine some means of re-collecting the eva-

porated mercury. The 'period of competiticn is limited to the

Lst of January 1818, and the result will be published the first

Monday of March LSI 8.

Two other prizes vvhich the Academy had announced last

year remaining also unmerited by any of the memoirs which
they have called forth, the Academy resolved to propose them in

like manner again for the year 1818.

Both prizes are gold m.edals of the value of 3000 francs each.

The subject of the first prize is, " To determine, 1. The rise

of the thermometer in mercury comparatively with its rise in air

from 20° below zero to 200° centig. 2. The law of cooling in

a vacuum. 3. The law of cooling in air, hydrogen gas, and car-

bonic acid gas, to diiferent degrees of temperature, and according

to different states of rarefaction."

The subject of the second prize is, '^ To determine the che-

mical changes which fruits undergo during and after their ma-
turation."

The Academy also resolved to propose the following subject

for another prize in physics, to be adjudged in the public sitting

of March 1819: "
'I'o determine by accurate experiments the

defraction of luminous rays, direct and reflected, when they pass

separately or sinuiltaneously near the extremities of one or many
bodies of an extent either limited or indefinite, having regard to

the intervals of these bodies ; as also to the distance of the lu-

minous body from which these ravs emanate. 2. To deduce

from these experiments by mathematical induction the motions

of rays in their passage near such bodies."—The prize to be a

gold medal of the value of 3000 francs ; and the period of com-
petition limited to the 1st of August 1818.

SCIENTIFIC
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SCIENTIFIC ESTABLISHMENT, WURTEMBURG.
Wiirteiiiburii, Feb. 20.

His majesty the King, convinced of the advantage which a

union of respectable men of letters affords the stale, has rcsoh'ed,

by a rescript of February 17, to give to the scientific estabhsh-

ment in the capital such a form as may make it possible for such

men to apply with success to the various objects of their re-

searches; and has ordered the union of The cabinet of medals^

coins, works of art, minerals, and natural history, with The royal

public library, reserving the rights of the royal house to these col-

lections. The King ha>^ appointed Dr. Kielmayer, hitherto pro-

fessor of medicine at Tubingen, to be director, and at the same
time made him counsellor of state.

LXI. Intelligence and Miscellaneous Articles,

SNAKE OR ADDER FOUND IN A BLOCK OF COAL.

J.N a recent number of the Philosopliical Magazine we gave a

communication on the singular circumstance of two lizards hav-

ing been discovered in a chalk-bed in Suffolk, sixty feet below

the surface. The publication of this fact has given rise to the

following affidavit of a similar discovery by two pitmen in the

county of Stafford. " We, William Mills and John Fisher, both

of the parisli of Tipton in the county of Stafford, do hereby cer-

tify and declare, that a few years ago in working in a certain

coalpit belonging to the Right Honourable Viscount Dudley and

Ward, at what is called the Pieces in the parish of Tipton afore-

said, and on cleaving or breaking the stratum of coal called the

stone coal, which is about four feet thick, and in that situation

lies about fifty yards from the earth's surface—we discovered a liv-

ing reptile of the snake or adder kind, lying coiled up, inil)edded

in a small hollow cell within the said solid coal, which might be

about 20 tons in weight. The reptile wiien (H><covered visibly

moved, and soon afterwards cre])t out of tlie hole; but did not

live longer than ten minutes on being exposed to the air, when
it naturally died, not having been at all hurt by the cleaving of

the coal, whose thickness and solidity nnist have kept it before

from all air. The hollow in which it lay was split or cloven in

two by means of an iron wedge ; and was rather moist at the

bottom, but had no visible water. It was nearly the si/e of a com-
mon tea-saucer; and t!ie reptile was about nine inches long, of

a darkish ashy colour, and a little speckled. After it was dead

it was thrown aside ; and the large coal in which it lay, being

V 2 broken
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broken to pieces, was drawn up out of the pit, and disposed of in

the usual way.
*' In testimony of these facts we have certified the same upon

oath before the Rev. Dr. Booker, a magistrate, this 5th day of

March 1817. Witness our hands,

(Signed) William Mills,
The X mark of John Fisher.

In the presence of William Summers."
^^.* Properly authenticated cases of similar discoveries will

always be recorded with pleasure in our pages ; and those who
are alive to the interest excited by such communications are re-

quested to communicate them as often as they may come to their

knowledge.

STEAM ENGINES IN CORNWALL.
By Messrs. Lean's monthly report of work done by engines in

Cornwall, it apj)ears that in February the average of 25 engines

was 22,576,053 poimds of water lifted one foot high with each

bushel of coals consumed.

Woolf's engine at Wheal Abraham loaded 14*9 per square

inch in the engine cylinder, lifted, during the same month,

43,087, 8."^7 pounds with each bushel; and his other engine at

the same mine, loaded 3*1 per inch, hfted 21,274,931 pounds.

His engine at Wheal Vor, loaded 15 3, lifted 37,354,537 pounds;

his engine at Wheal Unity, loaded 6-1, lifted 24,526,309; and
one of his at Tadpole mine, loaded 1 1*5 pounds per inch, lifted

26,081,056 pounds per bushel of coals.

The Wheal Chance engine, loaded 11*2 pounds per inch, is

reported to have lifted 46,961,355 pounds one foot high with

each bushel in February.

PASCO SILVER MINES.
Extract from t!:e Lima Gazette of Sept. 25, 1816.

" We have the satisfaction of communicating to the public the

information, that the company for draining the mines of Pasco
have just received accounts from their agents in that mineral

territory, and they promise for our next gazette a description of

the state of the works for fixing the remaining three engines."

•^—Editor.
" Cerro, Sept. 20, 1816.

'* After having observed the progress of the machine at the

Santa Rosa mine, last Saturday, the I4th instant, at ten o'clock

at night, we found it began to act : at eleven the pitmen went
down to clear the shaft, and have not since ceased working an
instant. The clearing of the mud and rubbish which had re-

mained
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inalned at the bottom of the shaft, and clogged every moment
the buckets and suckers of the engine, lasted till Wednesday

;

but this being accomplished, at twelve o'clock at noon they be-

gan to break through the level. At half a yard below the shaft

we found a lively coppery ore, with its particles of silver. This

bronze-coloured ore indicates that the veins of Yamicocha and
San Diego mines incline to the west, or towards the Santa Rosa
mine. The mines in the vicinity of this pit are all dry. Some of

them, at the distance of 300 yards, in the ricige of Santa Rita,

have also felt its effects ; and even as far as the territory of Caya,
behind our steam-works, the waters have fallen in several mines.

" Dr. John Vavas has begun to work in San Diego mine.

They are also gains; next Monday to begin working in several

points of the Santa Rosa mine. They are already eight yards in

depth, and we are proceeding with the greatest activity. I'he

workmen are relieved every two hours ; and as they go out they

give up their tools to those who succeed them, by which means
not a minute is lost. Continuing thus, in the course of a month
we shall be at more than twenty yards depth, and have many
mines in full activity. The windino; engine raises a basket (which

is a load) in two minutes ; the draining or steam-engine, with

two strokes per minute, keeps the surface always dry. Both work
with the greatest ease, certainty, and reguhuity.

" By dint of searching after a vein of coal, we have at last

found one near at hand, of excellent quality, and of great rich-

ness. The pit which we now work is at the distance of a quarter

of a league from Rancas, and at the sam.e distance from Vista

Alegre vvluch the Cerro is from these works. We have likewise

found a vein of plumbago, v.'hich was an object of search, on the

supposition that it was coal. This substance, of which much is

consumed, mixed with grease, to soften the friction of the piston,

&:c. we have now here, and thus the necessity of sending to Lima,
or perhaps to Europe, for it, is obviated."

EXPERIMENT ON DISCOLOURED BARLEY.
To Mr. Tillock.

"Sir,—The report in your last number, ofexperiments on black

barley by a noble earl, whose exertions in promoting the prosperity

of the agricultural interests of the nation cannot be too highly

commended, deserves great consideration. But I beg leave, with

much deference, to suggest, that from the various condition in

which barley was last year harvested in different districts, as well as

by different persons in the same district, one or two experiments

ought not to be relied upon as sufficient authority for general

practice. I have myself made the following:—On the 4th of

February I planted, in a warm aspect, 100 kernels of black l)ar-

P 3 ley,
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ley, taken indiscriminately from a stack harvested the second
week of" last October;—of these kernels 92 vegetated, and have
proiiuced roots and spiral shoots as strong as usual at this early

season. From this result 1 would submit the propriety of every

individu-il informing himself by actual experiment of the fitness

of black barley of his own growth for seed. I am, &c.
iMdcriOM Ijal!, Suff;l!:, March 6, 1817. J. R.

[We have thought it our duty to lay the foregoing before our

readers ; l)ut on a question of so much importance, it is impos-
sible to bestow too much caution. The Commission of the French
GovernmcMit, composed of the most scientific men in France,

have reported, that grain which has germinated, been heated, or

moulded, oug'it not to be employed as seed. (See their state-

ment in page 193 of this Number.) While alluding to this Report,
we cannot refrain from calling the attention of our readers to the

facts therein stated respecting the making of bread from damaged
grain, and to the interesting papers by Mr. Davy on the same sub-

ject, also given in the present Number.]

THE KBBING AND FLOWING STREAM IN THE HARBOUR OP
BRIDLINGTON, YORKSHIRE.

About six years ago Mr. Rennie, civil engineer, recommended
that a stratum of clay in the quay of Bridlington should be exa-

mined by boring, to ascertain its depth, with a view to forward

some improvements then in contemplation for that harbour.

This explorement was begun under the inspection of Mr. Milne,

collector of the customs ; and the result was, besides a perfect

kn{>\vledg? of tiie different strata, the discovery of a most sin-

gular stieam of pure, soft, and limpid water, which regularly

el)bs and flows twice a-day with the ocean 5 recedes totally with

each reflux of the tide ; is propelled with some force as this ad-

vances ; and is evidenly more agitated during a storm, particu-

iariv at th.e increscent period of the tide.

Tl'.ese and other peculiarities, v>-ith the whole history of the

discovery, are already before the public. They were communi-
cated by Dr. Storer of Nottingham to the Right Hon. Sir Joseph

Banks, P.R.S. These may be seen in the Transactions of the

Royal Society for IS 15, part I. and in the Philosophical Maga-
zine, vol.xlv. p. 66 and 432.

Tills curious spring has been found to possess many excellent

properties ; and it has been administered in numberless cases of

chronic disease, wit.h decided benefit to the constitution of in-

valids. The water has been latelv analvsed at the request of a

gentleman of great respectability, who, from motives of general

advantage, has published the analysis, with the intention, we
believe, of its being distributed gratuitously, chiefiy amongst his

friends. We
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We have not yet seen the report of this analysis, which, we
ftnd, is from Mr. Hume of Long Acre, to whom samples of the

water Avere sent from Yorkshire. The general result, however,

we can now iav before our readers. He found, thnt great purity

is one of its most distinguishing properties ; tfuit as far as the

incomplete analysis of the Malverne Well, which has long been

published, will allow of a con)pari5on, the Bridlington stream

is not less pure : that although this stream is so nearly con-

nected with the sea, under which its whole vicinity is placed

twice a-day, yet it is altogether exempt fiom muriate of soda,

from anv kind of sulphate, and.from magnesia. According to

Mr. Hume's ex])eriments, this ebbing and flowing stream is very

little heavier than distilled water. It contains no other aeriform

substance than carbonic acid. The solid contents of a wine-gallon

amount to 13 grains and a fraction ; and these consist of

Carbonate of lime 9.625

Muriate of lime 3.750
Silex and a little oxide of iron, about '125

ARCHITECTURE.
It is a fact deserving the notice of architects, that the resist-

ance of any species of stone is not in proportion to its gravity.

M. Gauthey has made a variety of experiments on the subject

;

and the most remarkable contrast which he observed is between

a sort of stone dug at Caserta in Italy, and white freestone. The
former of these is heavier than the latter, and yet it is found only

to support half the weight. The following is the resistance of
certain species given in round numbers, their specific gravities

diminis'iing.
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the extremity of the progcess into the interior, a distance of 80
milesj it was observed that the ravines only were covered with a

thick mould ; the rest of the ground was rocky and full of stones.

The conjecture formed was, that there is a junction of the two
rivers, the Congo and Niger ; but from the number of cataracts

and rapids which occur in the course of the Congo, such a junction

could be of no avail iu a navigable point of \ lew. The scientific

gentlemen, it is added, employed in the expedition, felt no inter-

est in exploring this desert region, beyond what arose from the

mere circumstance of their treading upon ground which till then

had never been trod bv anv European.
it is with extreme regret we have to add, that intelligence has

just been received that Major Peddie, who commanded the other

expedition intended to penetrate from Senegal through the de-

serts to the banks of the Niger, has also fallen a victim to his

spirit of enterprise. He died before he had reached the banks of

the river, and was succeeded in the command bv Lieut. Campbell,

who, we understand, proceeded to carry into execution the ob-

ject of the expedition.

VACCINATION.
(From a Correspondent.)—Mr. I'ettigrew, \n his Memoirs of

the Life and Writings of the late Dr. Lettsom (vol. i. page 121),

says, " It was Dr. L. who first sent the vaccine Ivmph across the

Atlantic, and consigned it to the fostering care of Dr. Waterhouse,

Professor of the theory and practice of medicine in the Univer-

ijityof Cambridge, Massachusetts, from whence it .sprectfi through

the LInited States." This v.as stated bvDr. W. in his Treatise on
the Variola Vaccina, 8vo, Cambridge, 1802. But the incorrect-

ness of this assertion was clearly pointed out bv Dr. Rhodes, in

the Phil. Mag. vol. xvi. page 252, where the following passage

occurs : " In the winter of the year 1799, Dr. John Ciiichester,

a practitioner of the frrst distinction in Charleston, South Caro-

lina, and to whom I have been pupil, received vaccine matter

from his iear.'ied friend and former teacher, Dr. Pearson, accom-
panying the first publications written on the cow-pock by Dr.

Jenner and himself. With this matter several persons were inocu-

lated, but the disease was produced in one case only. This

tyas a mulatto boy named Robert, about seven or eight years old,

tl^e property of Thomas Tuano, esq. merchant. The small-pox

Bi^-tter was subsequently inserted in the most careful manner
Vfithout effect. It was some time after the occurrence of the

above case before those which have been published as the first

ipstai>ces in America really happened."
Every fact connected with this great discovery will be consi-

dered of importance^ by posterity^ and when its advantages to

the
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the New World shall in after ages inspire in its citizens feelings

of gratitude towards the discoverer, the names of Chichester and

Pearson should not be altogether forgot.

March 8,1 Sir. PlAY-FAIR.

[While on this subject, we may add one other fact, a recent

occurrence, which will probably fill no unimportant place in the

history of Vaccination :—In the electorate of Hesse a decree has

just been promulgated, by which every father of a family is de-

clared liable to a hue for each of his children who shall have at-

tained the age of one vear without being vaccinated. The fine is

to be from one to eight crowns for the first year ; and to aug-

ment progressively with the age of the child not vaccinated.]

SHIP PUMI'S.

The following simple and ingenious method of ivorking a ship's

pumps, when the crew are either too few in number, or too much
exhausted to attend to that duty when its performance is most

necessary, namely, in a heavy gale, was put in practice with great

success by Captain Leslie of the ship George and Susan, on a late

voyage from Stockholm to North America. He fixed a spar aloft,

one end of which was ten or twelve feet above the top of his

pumps, and the other projected over tlie stern. To each end he

affixed a block or pulley. He then fastened a rope to the spears

of the pump ; and, after passing it through both pulleys along

the spar, dropped it into the sea astern. To the rope he fastened

a cask of 110 gallons measurement, and containing 60 or 70 gal-

lons of water. This cask answered as a balance weight ; and
every motion of the ship from the roll of the sea made the ma-
chinery work. When the stem of the ship descended, or when
a sea or any agitation of the water raised the cask, the pump
spears descended ; and tlie contrary motions of the ship raised

the spears when the water flowed out. The ship was cleared in

this way in four hours ; and the crew, of course, were greatly

relieved.

STEAM-BOATS.

Mr.W. K. Northall, F.A.S., of Salop-House, Wolverhampton,
announces that he has discovered a metliodof propelling boats

by steam in a manner superior to every thing tiiat has yet ap-

peared. The velocity of the boat may by this plan be easily

increased from three to seven miles an hour. Tiie weight of

the machinery will not be more than three tons ; the space it

will occupy is comparatively small. An experiment was made
on Thursday the 20th of March, with a model of a boat and
the appropriate machinery, in the presence of a number of

competent judges, and tiie result is said to have been most sa-

tisfactory,

A CAUTION.
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A CAUTION.

The following accident happened at Munich on the 12th of

February:—An apothecary's shopman being engaged in beating

up, in a mortar of serpentine stone, a mixture of oxymuriate of

potash, sulphur, sugar, and cinnabar, for the purpose of making
chemical matches, a terrible explosion took place, which killed the

person who was making the mixture, wounded the apothecary,

who at that instant entered, blew the mortar to pieces, and da-

maged the stove and furniture of the room.

BOTANY.
TheAgaveAmericana muricota, or great American Aloe, is now

in bloom at Lockinge Park, near Wantage, Berks. It is thought

to be one of the finest plants of that description that has ever

blown in this country. The height of the flower-stem is 21 feet.

It was placed in the green-house by Charles Wymondesole, esq.

about a hundred years ago.

EDINBURGH RAIN'-GAUGES.

1816.

January .

February

.

March .

.

April ....

May
June ....

July ....

August .

.

September
October .

November
December

Total

Nelson's

iMoiiu-

ment.

0-9S2
0-617

O-ooG
0-949

1-749

1-548

4-OSi
1-946

2-371

1-560

0-613

1-185

18-157

Observa-
tory.

Observa-

tory

Garden.

Nursery,

Leith

Walk.

0-931

0-529

0-3S1

0-752

^S8

-395

•270

•73S

159
•448

0-449

0-872

15-412

2-129

1-018

0-975

1-329

2-321

1-909

5-225

2-256

2-963

1-944

0-951

2-432

2-036

1-010

1-073

1-266

2-185

1-713

4-485

2-289

2-735

1-873

0-918
2-245

25-452 23-828

20-6171815.... 15-412 13-115 21-830

1814.... 15-176 112-598 21-610

The rain-gauge on the top of the flag-staff of Nelson's Monu-
ment is 484 feet above the medium level of the sen, and 130

feet above the base of the monument. The rain-gauge on the

tower of the Observatory is 5| feet above the highest part of

the building, and 377 feet above the level of the sea. Mr. Adie^

optician in Edinburgh, made these two gauges as nearly alike as

possible*
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possible. The mouth of the gauge in the Observatory garden on

the Caltonhill is 18 inches above the surface of the ground, and
338 feet above the level of the sea. The differences in the

quantities of rain received by these four gauges arise chiefly, if

not entirely, from the ivmd; the stronger the wind, the greater

the differences, and vice versa.

LECTURES.
Dr. Merriman and Dr. Ley will recommence their Lectures

on Midwifery and the Diseases of Women and Children at the

Middlesex Hospital, on Monday, April 21, at Half-past Ten
o'clock.

Dr. Spurzheim has just given a Course of Lectures on the

Physiology of the Brain to a Class of Medical Students and
others in the City of London.

r.IST OF PATENTS FOR NEW INVENTIONS.

To William Henry Osborn of Bordesley, m the parish ofAston,

countv of Warwick, for his new method or principle of producing

cylinders of various descriptions.— 1st March, 1S17.—6 months.

To Daniel Wilson of Dublin, for his gas-light apparatus, pro-

cesses, and philosophical instruments.— 1st Tvlarch.—6 months.

To Urbanus Sartoris of Winchester-street, London, for his

improvements in the construction and use of fire-arms.— 11th

March.—6 months.

To William Raybould of Goswell -street, Middlesex, for his

improvement ap])licable to lire-stoves, grates, and ranges of dif-

ferent descriptions.— 1 1th Mp.rch.— 6 months.

To ijudwia; Granholm of Foster-lane, in the city of London,
(caj)tain in the royal navy of Sweden), for his new or improved
process, mean or means, for preserving vegetable and animal

products.— 1 1th March.—G months.

To William Panter of Hampton Hill, Bath, for his improve-

ment calculated to facilitate rotatory motion, and lessen or re-

move friction in wheel -carriages and machinery of different de-

.scriptif)i;s.— I'th March.—4 months.

To John Winter the younger, of the city of Bristol, for his

method of joining and combining horn and tortoise-shell toge-

ther, by means of heat and pressure, thereby causing the same to

adhere the one to the other, in such manner as to have the ap-
pearance of solid tiTtoiseshell, and with all the strength and elas-

ticity of horn, by which he will be enabled to manufacture and
vend the several articles of hair-combs, ornamental and other

combs, and snuff-boxes made of those materials, at a cheap rate,

and resembling and having the appearance and beauty of real

tortoiseshell.— 18th March.—2 months,

METEORO-
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METEOROLOGY.
Mock Moon.—At eleven o'clock P.M. on Monday the 24th of

March, a luminous paraselene, or mock moon, was observed at

Clapton by Mr. Thomas Forster. It appeared at about 25 de-
grees from the moon, in the northern side, and at the same
elevation above the horizon. An oblong band of light extended
from it. It lasted about five minutes, and was produced by the

refraction of the light through a fine veil of the wane cloud or

cirrostratus.

Aurora BoreaUs.

Observations on the recent appearaiice of the aurora bo-

realis in southern latitudes were stated in our last to have been
made in France as well as in this country. The following is an
interesting account of its appearance at Paris on the same day as

it was observed here, (the 8th of February,) and about the same
hour, nine in the evening.

'^ The sky was clear , and there were seen about the zenith

spots of a white hue, like the tail of a comet. A bright light

like that of the dawn appeared in the north. On the (piays, the

bridges, and all open places, the crowd stopped to admire this

rare phaenomenon. But to enjoy the sight in all its sublimity it

was necessary to ascend the platform of some lofty edifice. At
such an elevation, where one commanded the horizon, there was
beheld a dazzling circle of several degrees in breadth, extending

from east to west. In the interior of this circle the obscurity

was complete ; and the stars of the smallest magnitude could be

perceived. From the exterior part there darted from time to

time innumerable beams of a white and faintly tinged light

;

which joining at the zenith, and even at the south, formed im-

mense sheets, and shrunk together rapidly like a fisherman's net.

The beams which issued from the extremity of the arch, at first

yellowish and then orange-coloured, soon became of a deep red

;

and the constellation of the Bear, hardly visible through this ter-

rible brightness, seemed bathed in blood. The sky became at last

covered with clouds, and the phEenomenon disappeared."

This remarkable aurora was observed on the same evening

throughout the south of Germany. The appearances seem to

have been on the whole much the same as at Paris, only in some
places fainter than in others. Mr. Stark at Augsburg observed,

that Volta's electrometer and the magnetic needle were almost

constantly in motion. At half-past eight the western variation

of the needle increased 1° 30' : in a quarter of an hour its oscil-

lations were quicker j and at 18 minutes past nine its increased

western variation was 2"^ 7'. At a quarter before ten the needle

became more steady, and returned slowly to 18° 29', where it was

before the phenomenon.
Astro-
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Meteorological Observations kept at Walthamstow, Essex,from
February 15 to March \2, 1817.

[Usually between tlie Hours of Seven and Nine A.M.]

Date. Therm. Barora. Wind.

February
15 40 29-53 S.NW.—Rain; foggy; fine sunny day

J
bright

.starlight.

16 41 29*61 NW.—Sun through clouds ; fine day; windy;

star-light. Full moon.
17 48 29*81 S.—Foggy; windy; cloudy; fine day; cloudy.

18 48 30*51 SW.W.—Foggy; damp day; slight rain; star-

light.

19 40 30*51 NW.—Sun and hazy; very fine day; star-

light.

20 44 29*93 S.— Cloudy'; rain ; sun through clouds

;

slight rain; moon and star-light, and windy;

aurora borcnl/s NE. 10 P.M.
21 33 29*54 W.—Clear and clouds; c//-ro.s^ro/7^9 and wind;

sun and wind
;
great showers ; wind and

stars.

22 42 29*61 NW.~-Smi and wind; some cirro.y/r^^7/sNW;

sun and wind ; clouds ; moon and star-light.

Corona round the moon.
23 38 29*93 W.SW.—Foggy; cloudy and windy; rain and

wind.

24 42 29*77 NW.—Clear, and clouds, and wind; cloudy

day; cold ; light, but neither moon nor stars

visible. First quarter.

February



Ftlruary

25 42
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE.

[The time of observation, unless otiierwise stated, is at 1 P.MJ
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LXII. Remarks on a Taper ly Mr. Dalton on the Chemical

Compounds of Azote and Oxijgen, &'c. By William Hig-
GiNSj Esq.

To Mr. Tilloch.

Sir,— X ou will oblige me by inserting in your candid and
useful Magazine the following remarks on a paper of Mr. Dal-
ton on the Chemical Compounds of Azote and Oxygen, &c. which

appeared in the number of Dr. Thomson's Annals of Philosophy

for February.

It is stated that this paper was read before the Literary and
Philosophical Society of Manchester in the year 1816. That
it should lie by since is not to be wondered at, as containing no-

thing new; it relates to a hackneyed subject, which chemists

have lately gone over repeatedly.

In that part of my paper which appeared in your excellent

Magazine for December 181G, 1 observed that Dr. Thomson
stepped forward repeatedly in a very unjust cause, which could

never do him credit, as the advocate of Mr. Dalton, while the

latter stood silent and trembling at the bar of justice.

In consequence of the above observation it was, I suppose,

that his friend urged him on v/ith his tale, which is obscurely and
contradictorily told ; and I may add evasively and unjustly so, re-

specting myself. But the sole object was to say something on
any part of my system with a view to show his face and a confi-

dence of his innocence, at the same time that no mention should

be made of the person whom he so glaringly attempted to injure.

I will now give a very cursory view of this paper, for more is

not necessary. " Lavoisier (he says) was the first who ascer-

tained the constituents of the atmosphere, thirty years ago."

Priestley was before Lavoisier in the discovery : but it is of no
consequence, as to my present object, which of them was first or

second, except in point of justice, which we should never lose

sight of as men or philosophers. But Mr. Dalton goes on,
*' Lavoisier in consequence of vague and contradictory expressions

was not decided whether the oxygen and azote of the atmosphere

were mixed only, or chemically united ; and as in his table of

binary combinations of azote with simple substances no men-
tioTi is ujade of atmospheric air being one of them, it is likely he

considered it as a simple mixture.
''

This is puerile : there is no chemical combination of azote and
oxygen in the proportion in which they exist in our atmosphere

;

and were they chemically united, it would be imfit to support

animal life.

Chaptal comes next. " He was decisively of oi/inion that

Vol. -1.9. No. 228. April 1817. Q our
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our atmosphere consisted of a mixture of oxygen and azote. Sir

H. Davy considered tiie constituents of the atmosphere as che-

mically-united ; and his reasons for supposing so are adduced, but

must be relinquished as ill founded, &;c."

Mr. Dalton next alludes to his Essays on the Constitution of

mixed Gases, published in 1802; containing an hypothesis to

explain the uniform diffusion of gases by mechanical means. On
this principle, the atmosphere was considered a mixture not a

combination of its elements.

Before 1 proceed any further with Mr. Dalton's paper, I will

in a few words mention th.e prominent features of his hypothesis.

He supposes that one gas affords a vacuum in its interstices for

a second gas of a different nature from itself, and that each par-

ticle of the same gas in the mixture presses only on its kindred

particle ; so that the pressure of each of the different gases which
constitute our atmosphere is independent of the other ; not one

of them pressing on the other, but all distinctly with one uniform

weight rest on the surface of the earth. The same law holds

good as to the mixture of other gases.

This is a strange hypothesis, which one cannot well reconcile

to common sense. All kinds of gases mix uniformly, and there

are many gases whose ultimate divisions are of the same size,

and some gases whose ultimate particles are much smaller than

others
;

yet their atmospheres of caloric are often larger. The
calorific atmospheres of hydrogen are larger than those of oxygen.

There are some gases whose atmospheres are of the same size;

—

how then can all gases indiscriminately afford vacant interstices

one for the other ?

Suppose two parts of one gas were mixed with twenty parts

of another gas,—how could the particles of the small quantity

of gas extend their pressure to each other only, when such a

number of the particles of the predominating gas must be in

their way? It appears to me more reasonable to suppose that

under those circumstances the different kinds of particles or their

atmospheres, which is the same in effect, must rest indiscrimi-

nately on each other.

Many objections have been made to this hypothesis, and many
more might be brought forward were it considered necessary.

I do not make these cursory remarks with a view to completely

invalidate this hypothesis, for they are not sufficient to accom-

plish such an object. My reason for taking any notice of those

fanciful conceptions will appear presently. I must say that it is

the only part of his New System of Chemical Philosophy

that he has not borrowed; for the principal and most interesting

part was taken from my Comparative Fiew, as had been clearly

proved by many, and lately confirmed by my own writiniis.

But
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- But to return to the subject of atmospheric air and its gases.

-^" Soon after this appeared (meaning his hypothesis of mixed
gases) Berthollet, in his Researches into the Laws of Chemical

Affinity, announced a new explanation on the phsenomena of

mixed gases. According to this eminent chemist, there are two

species of affinity ; the one strong, the otiier weak :—the strong

affinity makes bocHes unite chemically ; the weak only serves to

diffuse them through each other without producing condensation

of volume ; its effects may be called solution or dissolution. Of
tliis kind, he conceives, is the mutual action of gases that do
not combine, and that it operates just the same upon gases in-

clined to combination or not:—thus a mixture of carbonic acid

gas and hydrogen is subject to this weak or slight affinity just as

much as one of oxvgen and hydrogen. Something similar to

this is supported by Murray in his Elements of Chemistry, and
by Dr. Thomson in the third edition of his Chemistry. Mr.
Gough in different pa))ers in the Manchester Memoirs, and in

some essays of his in Nicholson's Journal, endeavoured to sup-

port the opinion of atmospheric air being a chemical compound;
but he does not avail himself of the two affinities of the strong

and the weak, in order to explain the phaenomena of mixed gases."

Here ends Mr. Dalton's old detail ; and had he given a true his-

tory one might probably read it without disgust.

The distinction of weak and strong affinity is of considerable

importance in Nature, and they should be well understood and
defined from each other. What is called weak affinity does not

only prevail between permanent gases, but also between those

gases and tiie vapour of water and all other vapours, and even
between fluids and solid substances.

I will now prove that I was the first who made this important
distinction between weak and strong affinity twenty-eight years

ago. At that distant period I felt douiitful whether the sulphur

and hydrogen in sulphuretted hydrogen gas were chemically

united or not, from the great facility with which thcv were se-

parated in a variety of ways. This consideration led to the fol-

lowing remarks, which I cjuote from page 73 of my Comparative
Vieiv.

" In my opinion it is mere solution (that is, that the sulphur
R held in solution by the hydrogen), such as takes place between
the neutral salts and water, the alkalies and water, and sugar and
water, &c. Although the facility with which sulphuretted hy-
drogen is decomposed favours this hypothesis, yet there are cir-

cumstances a})parcntly against it, particularly its condensation
m water, and its expulsion from it again by heat without decom-
position.

" Upon what princi])Ic this modification of attraction exists

Q 2 between
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between bodies, has not been explained ; and tlie difference be-

tween it and chemical union has never been defined or discri-

minated by chemists.
^* It appears to me that solution, or that power by which water

dissolves or condenses carbonic acid gas, pure ainmoniacal gas.

sulphureous acid gas ; and that power by which hydrogen dis-

solves sulphur and phosphorus ; and also that power by which
all the gases dissolve water ; and lastly, that by which water dis-

solves saline bodies, &c. without changing their nature or pro-

perties, is occasioned by a sort of intermediate attraction, not

differing much from chemical influence but in its degrees of force,

and not at all different from that power whereby the planets in-

fluence each other."

There was an idea entertained about this time, that many fiery

meteors were occasioned by the collection and inflammation af-

terwards by electricity of hydrogen in the upper regions of the

atmosphere. This induced me to make the following experi-

ment. I made a mixture of two parts of hvdrogen and one of

oxygen by mea«;ure. With this I filled a jar eighteen inches long

and nearly three inches in diameter. This mixture, after having

stood in dry quicksilver for nine months, was found to be uni-

form throughout the vvhole column ; for when a small portion of

the lower part vvas transferred with little or no agitation, it was
wholly condensed into water by the electric spark.

The rotundity of a bubble of air, whether simple or mixed,
shows a strong influence of its atoms or particles on each other :

and probably this influence, as I originally supposed, is occasioned

by the gravitation of their solid particles towards each other,

particularly as those particles must be in proportion to their dia-

meters removed a considerable distance from each other.

It is reuiarkable that Mr. Dalton should enumerate the sHghtest

and the most trifling observations of different authors who wrote

after me on this subject, and pass over the facts above quoted

which must be allowed to be original. He cannot plead as an

excuse that he had not read my Comparative Fiew, after what
has lately occurred—No, the omission is evidently wilful. I

could expect nothing else.

It is said that there is a s])ecies of depravity peculiar to hu-

man nature—which is, that we hate the person we injure more
than any other individual. This is readilv accounted for.

The rest of this paper relates to the different chemical com-
binations with azote and oxygen according to the different pro-

portions in which they unite. He gives the opinion and experi-

ments of a great many chemists, who have attempted to prove

the quantity of azote and oxygen by weight and measure in the

different compounds which those elements are capable of forming.

No
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No two of them agree, and he differs a little from them all : but

he takes care to adhere to the middle line of difference ; for any

person intimately acquainted with experimental chemistry will

readily perceive, in reading his New System of Philosophy, that

he is not an exjDerimenter, notwithstanding what he asserts on

that subject : in short, whatever knowledge he possesses is evi-

dently derived from reading the experiments and the writings of

others.

I will therefore pass over this contradictory detail, particularly

as it is almost in substance what Dr. Thomson advanced in his

History of tlie Atomic Theory in the Encyclopcedia Britannica,oi

which I have already taken notice in this Magazine for November
and December 1816.

The only part of it that deserves any attention is what relates

to the doctrine of definite proportions, which Mr. Dallon at-

tempts to explain in his own way; but no mention is made of its

original author. On this part he begins thus: '^ The subject of

the greatest difference amongst us is in regard to the absolute

weights of the elements azote and oxygen, which combine to

form the several compounds. Gay Lussac and most of the other

chemists I have mentioned, who follow hiui as volumists "^^ con-

tend that the proportions are as under: viz.

Uleasincs. Measures. JMeasures.

100 azote + 50 oxygen =100 nitrous oxide.

100.... +100 .. .. =200 nitrous gas.

100 .... 4-150 .. .. = subnitrous acid.

100 ... . +200 ... . =100 nitrous acid gas.

100.... +250 .... = nitric acid.

The foregoing proportions are pretty correct, as shall be shown
presently.

'^ But (continues Mr. Dal ton) from the views I entertain on
the subject as derived from experiments, the true portions of

* My Compfnative View was publislied twenty years before ]\Ir. Dalton's

New System of Phi/osop/ii/ appeared, and Gay Lussac liad written some
time after liini. It will he fo'ind by any person who will take tl)e pains of
carefully perusing my work, that 1 was perfectly acquauitid with the pro-

portions in which gases combine in volumes; it was tlie gi'ound-work, to-

gether with their specific gravities, on wliicli my entire system rested: and
without this knowledge no human being could attrmpt to estimate the dif-

ferent proportions in which they unite particle to paiticie; and much less

tlie relative size, and of course the relative weight, of those particles; for

the specific weight of the ultimate divisions of all kinds of ponderable
matter is the same— their size or diameter only constitutes the dilTercnce.

Without a previous knowledge of the foregoing principles, we might as

well attempt to ascertain the weight of the most distant fixed stars, as those

of particles, atoms, or molecules of matter: hence it is evident that the
above passage of his operates more against Mr. D.ilton than any tiling tliat

could be brought forward.

Q3 the
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the compounds would be more nearly stated as under." Then
hi^ table of measures of the proportions in which the two gase-s

unite, and symbols to represent their atoms, are given. 1 shall

content mvself at present bv describing tliose proportions of

atoms and measures, beginning with the nitrous oxide, as con-

taining the smallest proportion of oxygen.

Mr. Dalton, wishing to differ from every body else, states that

100 of azote and 60 measures of oxvgen en tier into the constitu-

tion of nitrous oxide ; and he represents the compound atom as

consisting of two ultimate particles of azote and one ultimate

particle of oxygen. Now it has been shown by Sir H. Davy and

by myself, in a variety of ways, a good many years ago, that this

gas consists of one volume of azote and half a volume of oxygen

;

and as each particle of the azotic gas was supplied with a parti-

cle of oxygen, I inferred that the half volume of oxygen con-

tained as many divisions as one volume of azote, on the same
principle that one volume of oxvgen contains the same number
of divisions that the two volumes of hydrogen do. I also in-

ferred that the ultimate particles of azote are nearly twice the

size and of course twice the weight of tho'^e of oxygen, although

the latter gas is somewhat heavier. The specific irravity of

gases, as I have long since proved in my Comparative View, does

not always indicate the real weight of their ultimate particles or

atoms ; and this circumstance has led chemists into many blun-

ders, particularly those who have attempted to ascertain the

weight of atoms and molecules on the principle of my definite

proportions.

But to return to the gaseous oxide.—It would require 200
measures of azote in the place of 100, to supply the atoms of

this gas with twoultimate particles of azote; and the ten measures

of oxvgen which he has thrown in, by way of showing the ac-

curacy of his philosophy, are quite superfluous.

I consider azote, like almost all substances that unite to oxy-

gen, as an inflammable base; and an ultimate particle of oxvgen
never unites to two ultimate particles of any inflammable base:

while the reverse is the constant law of nature, as I particularly

demonstrated throughout the whole of my Comparative F'iew,

and I have laid great stress lately on the importance of this law

in my Atomic Theory and Electrical Phcenomena.

Next in regular order comes nitrous gas.—He allows this gas

100 of azote and 121 of oxygen by measure, and its atom is re-

presented as one of azote and one of oxvgen. 100 measures of

oxvgen would give every ultimate particle, in 100 of azote two
ultimate particles, so as to form an atom of nitrous gas ; there-

fore, according to Mr. Dalton's atom, 74 measures of oxygen

remain unaccounted for.

Agreeably
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Agreeably to my experience, nitrous gas consists of one mea-

^^ure of azote and one of oxygen, and the latter affords two par-

ticles to every one of the former so as to constitute an atom.

When nitrous gas and nitrous oxide are mixed, they only dif-

fuse through each other mechanically; for the nitrous gas retains

its second particle of oxygen with as great force as the other

gas can attract it— therefore no change can be produced. None
of those gases possess an acid property.

The third compound of those elements is called subnitrous

acid; it is what I distinguished in my Comparative Fiew by the

name red nitrous acid, from its red colour. This acid according

to Mr. Dalton consists of 100 of azote and 186 of oxygen by

measure, and the atom is represented by his diagram or symbol

as consisting of three ultimate particles of oxygen and two of

azote. Let us examine those proportions :—In the first place,

150 measures of oxygen would supply every particle in 100 of

azote with three particles of oxygen ; there remains therefore a

surplus of 36 measures of oxygen. As to the second particle of

azote, I cannot conceive whence it came or how supplied, unless

indeed the atoms were cloven in two.

This acid, according to my experiments, contains one mea-
sure and a half of oxygen and one of azote ; and the atom, as re-

presented in my Comparative View, consists of one particle of

azote and three of oxygen. It is difficult to obtain this a acid

pure ; that is, free from the pale or straw-coloured nitrous acid

which will be descrii)ed presently. It is obtained in a tolerable

degree of purity when nitrous gas is mixed in excess with at-

mospheric air, or when nitrous gas is passed into nitric acid

until it is incapable of receiving any more. This acid can exist

in the gaseous state when excluded from water.

The next and fourth compound is distinguished by the name
of nitrous acid gas by some modern chemists. I called it in mv
Comparative View, pale or straw-coloured nitrous acifl, from its

colour. Mr. Dalton supposes this acid to consist of 100 of

azote and 2-IS of oxygen h\ measure. The 200 alone, laying

aside the 48 measures of oxygen, would sup])ly every particle of

the azote with four particles of oxygen ; and yet, to my very great

surprise, Mr, Dalton 's symbol represents the atom of this acid

as consisting of one particle of azote and two of oxygen, the

proportions which the atom of nitrous gas contains.

in mv Comparative View I represented the atom of this acid,

by means of a diagram, as consisting of one particle of azote and

four of oxygen.

It is very difficult to obtain this acid pure; for in the common
way of distillation it comes over with more or less of red nitrous

acid, or with a mixture of nitric acid. This acid is produced by

Q 4 mixing
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mixing two measures of nitrous gas with one of oxygen. Tiiis

shows that the one measure of oxygen contains twice as many
particles as there are atoms in two measures of nitrous gas. This

was one of the many facts which led me originally to the doc-

trine of definite proportions—that beautiful law by y.hich oxygen
miites to bodies in different doses, and that the 2d, 3d, 4th, and

5th were all distinct multiples of the first or minimum dose.

In producing the pale nitrous acid by mixing oxygen and

nitrous gas, there are sometimes formed atoms of the red nitrous

acid mixed with the pale, therefore less oxygen is consumed ;

and again, particles of nitric acid are formed, which demand
more oxygen, and which only mix with the pale ;—in these cases

different quantities of oxygen are consumed by the nitrous gas.

The foregoing variations depend upon the manner in which the

gases are mixed, and che surface which thsy present to water.

These facts will account for the difference of opinion enter-

tained by chemists respecting the proportions in which the two
gases unite so as to form^, according ta them, the same acid.

The fifth and last combination of those elements is the nitric,

which I called in my Comparative View the colourless nitrous

acid, as being when perfectly pure as limpid as distilled water.

Mr. Dalton represents this as composed of 100 measures of

azote and 310 of oxygen: this quantity should give more than

six ultimate particles of oxygen to each particle of the azote.

His symbol gives only iSive, with the extraordinary proportion of

two of azote :—whence comes the second particle of azote is best

known to Mr. Dalton himself; I cannot make it out, 1 must

own.
In my Comparative View I represented the atoms of this acid

as consisting of one particle of azote and five of oxygen. My
definite proportions of the different compounds which those

elements are capable of forming, are as follow :

Nitrous oxide .. ,. 1 and 1.

Nitrous gas . . . , 1 and 2.

Red nitrous acid . . . . I and 3.

Pale nitrous acid . . . . 1 and 4.

Nitric acid . . . . 1 and 5.

The variation of the different forces of attraction according

to the quantum of oxygen was also stated, which is the most im-

portant part of the whole system, and which alone could enable

me to account for the following facts ; viz.

1 and 1 will have no effect on 1 and 2.

1 and 2 will not affect . . ) and 3.

1 and 3 no effect on . . , , 1 and 4.

1 and 4 no effect on . , . . 1 and 5.

They will only mix mechanically.

On
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On the other hand, in the following order they will have a

chemical action on each other, so as to produce a partial de-

composition.

1 and 2 will take one portion of its oxygen from I and 4, and

1 and 3 will be produced between them both.

1 and 3 will also deprive I and 5 of one portion of its oxy-

gen, and 1 and 4 will be the result.

The foregoing facts are founded on experiments, and they

prove that my proportions are indisputably correct.

I will here make one remark on Mr. Dalton's symbols ;—that

is, he miites my I and 1 to my 1 and 2 to form an atom of red

nitrous acid, and mv I and 2 with 1 and 3 to form an atom of

nitric acid. Now these atoms are incapable of uniting che-

mically, as I stated above.

Considering that those distinctions of the definite proportions

in which azote and oxygen unite to form the foregoing different

compounds originated with me, as had been often stated, and
which facts and dates render as clear as possible, it is really ex-

traordinary that Mr. Dalton should not even mention my name
in treating on this small part of my system, vvere I ever so wrong
in my calculation. But the wonder will cease when it is con-

sidered that he brings forward as bis own my diagrams, which
represent the proportions in which the particles of the different

elements unite so as to form distinct atoms, in a mntilated and
discordant state in the form of symbols, in order to disguise them
from the original. But what is still worse, in those symbols of

his, monstrous proportions are represented, which Nature never

produced.

I am inclined to think that Mr.Dalton himself, after what has

passed respecting him and me, and after three or four years si-

lence on the subject, would never come forward with his old

song so wretchedly set to music,—ifsuch 1 can call his symbols,

—

without making some apology for what has lately passed on the

subject of the atomic theory. It must be a rjisc de guerre of

one of his friends, and I strongly suspect who the person is; but

as Mr. Dalton's name is to the paper, and no doubt with his

consent, he alone should be addressed. It is very much to be
lamented that science should be infested with such juggling.

There are at present a certain nntni)cr of writers on chemistry,

who, to the disgrace of the nineteentli century, make it a common
practice to jjlay into each other's hands, and to deprive men of

superior talents and information of the originality of their dis-

coveries ; and should it happen that they cannot take immediate
possession of them, they pass them bv unnoticed in tlieir com-
pilations until a more favourable opportunity offers. This shame-

ful
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ful conduct must, and has already injured the cause of science;

for to my own knowledge many excellent experimenters have
retired from their labours in disgust. 1 have the same feeling

;

but from my situation as professor to one of the first institutions

in Europe, I must coutiime to fight my wav; not for myself so

much as for the cause of science, for I have already established

my original claim.

I have many to oppose, but with justice at my back I feel

myself equal to them all. Perfect security of every species of

property, whether it be scientific or otherwise, is thegreat spur to

industry; and this sacred security once removed, farewell to all

human efforts !

I am, sir,

Your very humble servant,

Dublin Society, March 22, 1817. Wm. HiGGlNS.

.

LXIII. Amivers to the Geological Queries ly N. J.Winch, "Esq.

Tvilh some Rtmarks, a7id further Queries proposed to that

Gentleman, and to other practical Investigators of the Strata

of the North of England. By A Correspondent.

To Mr. Tilloch.

Sir,— X BEG to tender my best thanks to Mr. Winch, for the

new facts regarding the interesting Stratification of Northumber-
land, Durham, Yorkshire, and Cumberland, wliich he has fur-

nished pp. 207 and 20S of your last Number ; being willing; and

anxious to consider these, as preludes to much more numerous

and precise local facts, in ajiswer to my several Queries in p. 122

&c.
;
part of which, Mr. \V. might now, perhaps, furnish from

his Notes, or will ere long, from inquiry or inspection of the

spots, be able, it is hoped, to furnish, and which I will still rely

on his kindness to do, and hasten to return the best ansuers in

my power, to his two queries in p. 208.

Ist. 1 certainly consider, as I have understood Mr. Smith,

Mr.Farey (P. M. xxxix. |). 256, and xliii. p. 256 &c.) and many
others to do, the Alum-shale series and irregularly thin Coal-

series on it, in the north-east of Yorkshire, to be included in

the assembla^f^ of Strata, of an argillaceous character principally,

which Mr. Smith, its discoverer, found it convein'ent, and without

anv theoretic views to designate the '^ Clunch Clay
;"— T decline

for obvious reasons entering into the discussion of " distinct

format io7i s
;" where "^ Doctors disagree," practical Men, in

search of facts and useful truths onlv, had better keep aloof.

I will



Answers to Mr. JVinch's Geological Queries. 25

1

I win however add, that in most instances, as lias been done

about Lyth*, those who have with effect studied the Smithian

principles of Mineral Surveying', will be at no loss to subdivide

-VIr. Smith's " clunch clay," into several Strata, and dis-tinctiv

show their continuous ranges on a Map of sufficient scale, with

Sections in any direction, &c.; and by means chiefly of the fossil

Shells species, ratlier than by the precise Mineral species (by

which " formations" are usually and solely attempted to be iden-

tified) ioidentify the same (as Mr. Smith has done) in situations

too distant, or which are too much intersected by faults, or by

alluvial or unconformally overlieing Marl patches, for each stra-

tum to be actually traced in connection on the surface. See
my paper on Fossil Shells, vol. xlv. p. 2?4.

2d. I have never visited Thirkelbv, or made any observations

myself, in the small Coal-field to the E and SE of Thirsk ; but

from various notes of the iu(juiries I have made concerning the

strata of the vicinity of Thirkelbv, I can entertain few doubts,

of the blue shelly Limestone of that place, being one of several

thin Rocks of shelly Limestone f, which lie between the upper

and better part of the Alum-shale and the thick, harder and
useless lower part of that series ; which last would more pro-

perly be denominated Bind with Stone beds, than Alum-shale:

I have seen these Limestones, at the SE corner of Staith's Bay
NW of Whitby, from the top of the cliffs over Boulbv Tunnel,

on the W of StaithsbeckFulling-mill, at Blue-Bank, and in other

cliffs by the Esk River, and I can entertain no doubt that I

should be able to trace these, wherever alluvia or unconformable

Red Marl is absent or deranging faults do not intervene, in a con-

tinued course, to the vicinity of Thirkelbv, and thence forward,

into and across the eastern part of Lincolnshire.

I heartily wish that Mr. Buckland or Mr. Fryer, the latter

Gentleman in particular, because he is locally resident, and has

at this time the whole of Northumberland and Cnml)erland un-

der his Survey, for jjublishing improved Maps of these Counties,

would carefully, and without reference to any Theories, consider

mv five heads of queries in your February nuinlier, and those

which now follow in continuation, and coirnnunicate through

your pages, all the precise facts they can, which have reference

to them.

* The Writer tliiiiks it prolmlilo that Mr. Winch iMii;lit, oi.i application

to .If)hii M. Sowerby, Ksq of Lytli Hall, have access tu a Almcral Map
and Report on this district, made in Itil 1 by Mr. Tarey, wiiich would some-
what assist his inquiries on this licad.

t It has often struck nie, but leisure has never ])ermilted of comparing
the sliells, that tliese shelly Limestones, answer to the higher beds of the

Bedford or Conibrash Limestone Scries, of Smith's Map.

G. In
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6th. Ill vvliut direction and degree do the Coal-measures of

Tindal-tall dipP : what is the series sunk through in their Pits?

;

are there in the vicinity either eastward or westward, any consi-

derable masses or strata of Basalt in any of its varieties (not

Dykes) ? ; and if so, where are they situated precisely ? ; In

what direction do thev dij) and lake-cover P ; and what are the

strata basseting from under them, in an opposite direction?.

An intelligent Gentleman, who has all his life resided in the

elevated country south of Jedburgh, and who, though no pro-

fessed Mineralogist, is well accjuaintcd locally, with all " the tract

due west and north-west of the Cheviots," happening to call on

nie a few days ago, and to whom I showed Mr. Winch's Map
and description of the Cheviots, in the Geological Transactions,

professed his ignorance of any coarse slaty Rocks (like those

about Hawick and Stlkirk which he knows well) in the vale of the

Beaumont, or on Carterfell; although there are (he says) some
patches, or a narrow range of such coarse slaty Rocks, along the

south-eastern verge of Cheviot, although far less extensive, he

believes, than the " Grauwakke slate " district, coloured there

in Mr.W's Map, who has written Carter-fell in the same, instead

of its true position, to the SW, facing the head of Reed Dale

:

and certainly this Scotch Gentleman said, the coarse slaty Rocks
here, do not join on the surface^ or near it, to those like them
about Hawick. I beg therefore to inquire,

7th. Can the very lower part of the Coal, Sandstone, Shale

and Limestone series, sometimes called by Mr.Winch the " Lead-

mine Measures," which he represents as surrounding and lap-

ping on the north, the east, and the southern flanks of the Che-
viot mass, be in like manner traced continuously, on its western

side, from Kerrybvnn to Mindrum ? If so, by what route, ex-

actly? ; and what are the dips, at several points, in this range ?.

For the theoretic opinions of Mr. W. or any other j)ersons, as

to whether Basalt " owes its origin to n different cause from

the regularly stratified Rocks with which it is associated," the

Querist had not the most distant intention of asking : but his

wish was, and is, for the communication of preci-iely localized

facts, regarding the present positions and circumstances of this

and all others of the mineral Masses or strata, of which the

northern parts of England are composed, and for such he will ever

feel obliged. He will now however, not let slip the opportunity

of remarking, that after examining carefully, many score miles

of the ranges of Basaltic masses, he has uniformly found them,

as dislinctlij stratified and interlaid between regular strata, as

most of the latter are, with regard to one another : not one

anomaly as to Basaltic strata appearing, except in degree, from

what is very common with other strata.

Every
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Every competent Mineral Surveyor, or Person among those who
properly consult practical Sinkers, Soughers, Qjiarriers, &c., and

who collect, consult and contrast Specimens from the British

Strata, (I pretend not to speak of countries where Mineral Sur-

veying is unknown or unapplied) must at this day be acquainted

with the facts, that all the strata, without exception, though in

different degrees, are liable, if J may so express myself, to consi-

derable variations in their thicknesses, as well as in the precise

mineral species of which their masses are composed, in different

parts of their course or their dip. The same stratum, often

swelling into Bumps, or more commonly Ridges, and changing

almost completely, but more or less suddenly, many of their ex-

ternal and even their chemical characters, yet Jrequevlly re-

turning to all these again, or most of them, as we proceed i«

tracing their courses. That between the thicker and more per-

fect parts of very numerous strata, they are sometimes found so

very thin and altered, as to be with considerable difficulty re-

cognised; and yet, has each stratum, a pretty well marked p/ace

in the Series, of successively deposited strata ; such successive

strata eras, being marked, by the existence and extinction, of a
series of Organized Beings : many of these places in the series,

are now well ascertained and known, and by the zealous co-

operation of such Men as Mr. Winch, in freely and promptly

"communicating in the pages of the Phil. Mag. a vast many more
may speedilv be settled, and the Geological knowledge of Britain

proportionally advanced.

And with regard to Dykes or Stone Veins, there really ap-
pear to me, less anomalies with regard to Basalt, from Sand-
stone, Clay, and other mineral masses, all which Jill Dykes in

vast mimlers, as all Colliers know, than with regard to strata

of these substances, respectively. Without attcnij)t!ng the

task, at present an im])oysible one, of assii;ning the source or

origin of Mineral Matter, gewcvaWy, whether composing strata

or filling fissures, subsequently opened in strata previously con-
•solidated, both seeming ecpudly beyond our comprehension

;—it seems to me perfectly plain, from a very extensive series of

observations, that fissures were originally opened, some in nearly

ecjual degrees, ,so as to produce almost flat and parallel cheeks

or separated edges of the strata, and others of these cheeks were
slightly, and some very suddenly concave, consistently with ge-

neral or local causes oj' shrinking or contracting in the mass;
the former of these fissures, the almost parallel sided ones, com-
monly intersecting each other (as the doubly wedging or lenti-

cular ones sometimes do not), and rarely crossing, but more
commonly ending in each other, so as to separate the mass of

the
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the Earth's crust into very numerous piles of strata, almost or

entirely separated from each other, by these original fissures: the

greater part of which, originally open fissures, have, since, been
symmetrically filled up, by layers or ribs of mineral matters (of

very numerous kinds in different ca>es) applied successively

against the skirts, until the fissure was filled
;
producing thus,

almost universally, the appearances of nearly vertical newer strata

or ribs*, intersecting and dividing the original strata, almost per-

pendicular to their planes ; some of which ribs, are nearly pa-

rallel to each other, and others curved, and forming often, very

suddenly, lenticular masses, in the fissures which had previously

been open. I have in no instance been able to discover clear

marks, of mechanical violence having dislocated the piles of

strata, previviis to the filling u}) of the Dvkes and veins : but since

that well marked period in the history of ourStrata, a tremendous

external force seons to have operated, to fracture the Earth
anew, and dislocate its fragments ; such new and dislocating

fractures (usually now termed faidts) having passed along the

former fissures, in most, but not every instance, the solid dyke-
stufF or vein-stuff, usually forming now one side of these second

or fault fissures ; and such dyke-stuff exhibiting the same marks of

Violent grinding, as the adjacent edges of the fractured strata do.

Into these second and dislocating fi^sure'i it is, that ail the ex-

traneous matters, like re<il rolled pebbles (not nodtdes formed

in the veins), organic remains, he, have found their way JVorn

the surface, both into Mineral Veins, and into Faults. The al-

most general fact, of the faults proving loater-tighl, and sepa-

rating the strata, into distinct plots or drainages, arises mostly,

I think, from the perfect continuity of the previous vein or Dyke-
stuff and its remaining entire on one side (and in some rare in-

stances on both sides) of the Fault, and not from the violent

jamming in of soft clayey matters, into the fault : yet in many
instances, where a mere crack or very thin fault-s.tuff is visible,

and yet proves water-tight, it would seem, that some such ope-

ration has taken place, as with the Sinker, who has occasion to

blast in a porous rock, full of water, and has recourse to the ex-

pedient, of cramming his hole quite full of very stiffly-tempered

clay, and then very forcibly hammering the same in, by means

* I do not mean by this to be understood to assert, that any considera-

ble portion of all tfie vertical strata, or thobc very hisihly inclined, nhich
are met with, occupy Dykes: because in ccneral, such are occasioned by
the strata liaving been applied on the inclining or ahnost vertical slope of

u bump or ridtre in a previously deposited stratum For it is by no means
necessary or true, that all strata, even the most shelly or coutfl(;merate,

must have been deposittd in an /(o;7.;y?i^(.'/ position: as short-sighted theory

bas asserted.

of
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of a plug, nearly fitting the hole, by which operation the pores

of the stone are so closely plugged up, that when the Clay is

again bored out, the hole will remain free of water, for receiving

the charge of gunpowder in a proper cartridge.

But I have been unintentionally led into a long digression,

which I hope Mr. Winch's goodness will excuse and permit me
to return, and mention, that I conceive we should not " naturally

consider," that basaltic eminences are anything else but the

thicker parts of a continuous stratum of Basalt, either actually

connected together by thinner parts in the lower grounds to-

wards the dip of the strata of the district, or are detached hum-
mocks, beyond the continuous edge of such a stratum, subject

to the anomalies common (in kind at least) of all other strata:

and to assure him, that 1 have never yet met with any single

instance to the contrary: and with regard to Dykes I beg to

ask,

Sth. Have the Wallbottle and Coleyhill Dykes wedged out, as

practical Men sometimes say, or have their cheeks met, and the

fissures they occupied ceased, before reaching Montagu Main or

East Denton Collieries ? ; or, docs a crossJaiilt or Dvke range

between the places mentioned, at which these Dykes terminate,

respectively, by joining into such cross fault ?.

I perfectly join with Mr. Winch in concluding this hea.d, that

in treating not on Basalt only, but on every " peculiar species

of rock, one should be coutented to speak of it only in situ:"

but this of course must not justify speaking or writing negatively,

in the closet, before having examined every part of the surface^

against inferencesfrom ikefacts of other districts.

1 beg respectfully to press again my 3d request, for more pre-

cise localities of Muscle-shell Ironstone : I cannot admit, that

it is at all impossible to ascertain, to which of the particular

measures, in the ninnerous sinking accounts with wliicii Mr. W.
has enriched the subject, the muscle-shells belong. The most
illiterate Sinker or Sungher, whom i ever meet with, among
some scores, on being shown a lump of the muscle-band, could
almost instantly say, whether he had or had not sunk through a
measure or bed thereof, in any particular Pit, of his recent sinking,

and so of a Sough or Level, and if such Shells were found on his

hillock, could always say, whence, precisely, they had been dug:
and the comparison of various such independent accounts, might
effectually guard against mistakes or imposition.

I shall continue anxious to read Mr. W's matured conclusions,

as to the passing of Red Marl (or its Sandstone) under the Aluu)-
shale, or otherwise, and hope notliing will occur to prevent the
completion of his Yorkshire observations, and their sjjcedy pub-
lication afterwards.

To
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To conclude. Old red sandstone is a term become so truly

ridiculous, from the perfectly contrary application of it, which
equally confident Geognosts have made in England, that the

sooner it is expunged from British phraseology, the better ; nor

can I think there is much sense, in substituting neiv in the place

of "^ vale ofEden red sandstone," which latter no one could well

mistake. It is not a little curious, that the site of this uncon-
formable rock aroinid CarlJNle, is said, in the recently published

2d Edition of A Course of Lectures on Geology, pretending to

give a copy and account of Smith's Map, to be occupied by
Graywakke ! : and similar assertions, are even more expressly

made, regarding the vicinity of Liverpool, northward !—When,
alas !, will it become the general j)ractice in Geology, to read

and observe first, and write or Lecture afterwards 1.

I am,
Your obedient servant,

A Constant Reader.
P. S. The occurrence of Magnesian Limestone beds, in the

vale of Eden strata, was very distinctly inferred, in p. 173 of your

xlvth volume.

LXIV. On the Length of the Seconds Pendulum,—on the re-

ciprocal Action of Pendulums, — and on the Swiftness of
Sound in dijferent Substances,— bi/ Tlf. Laplace ;

—

being the

Siibstance of several Papers successively read to the French

Academy of Sciences on the 2Sth of October, 25th of Novem-
ber^ and 2'3d of December 181G.

Length of the Seconds Pendulum.

1 HE variation of gravity is the most proper phgenomenon to

enlighten us concerning the constitution of the earth. The
causes upon which it depends are not limited to the terrestrial

surface, but extend to the deepest beds or strata ; so that an in-

considerable irregularity in a stratum situated a thousand leagues

from the surface has a sensible effect on the length of the se-

conds pendulum. It may be concluded that the deeper this ir-

regularity is, the more extended will be its effect on the earth

:

so that we may thus estimate that depth by the degree of cor-

responding irregularity in the length of the pendulum. It is very

important, therefore, to give to the observations of this length

such a precision as may assure us, that the anomalies observed

are not owing to error. Already a great number of experiments

on this subject have been made in both hemispheres ; and alt-

though they leave much to desire, yet their regular progress in

conformity
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conformity with the theory of gravity, evidently indicates in the

terrestrial strata, a hannony which they could only have acquired

in a state of primitive fluidity, a state which heat only could

have given to tlie whole earth.

The difficulties which present themselves in the measurement

of the pendulum disappear, for the most part, when the same
pendulum is transported to different points of the terrestrial

surface. It may he said, indeed, that we thus obtain only the

relative lengths of the seconds pendulum in these different places;

but it is sufficient, in order to determine the absolute lengths, to

measure its length with care in one of these places.

Of all the measures of absolute length, that which we owe to

Borda appears to me to be the most exact. The little difference

which the resvtlt of twenty observations offers, leaves no doubt

of the exactness of their mean result. By applying to them my
formula of proljabilitv, I found that an error of a hundredth of a

millimetre would be an extreme improbability, if we were cer-

tain that there existed no constant causes of error.

In examining with attention the ingenious apparatus of Borda,

a circumstance may be noticed, the effect of which, although

very slight, is not to be overlooked in so delicate an inquiry.

The pendulum is suspended from a knife, the edge of which rests

on a hcvrizontal plane. It has been supposed, in calculation,

that the edge of this knife around which the instrument oscil-

lates, is of infinite fineness ; but on examining it with a micro-

scope it presents the form of ademi-cylinder, the radius of which
exceeds a hundredth of a millimetre. One might at first be led

to believe tliat it would be necessary to add tliis radius to the

length of the pendulum ; but on reflection it may easily be per-

ceived that this addition would be erroneous. Tlie oscillation

takes place cverv instant around the point of contact of the cy-

linder with the plane, and this point varies incessantly; it is only

necessary therefore to make a calculation of the force which the

pendulum experiences from the action of the weight, and from
the friction of the knife upon the plane, in order to know the

coriection due to the radius of the cylinder or edge of the knife.

In making this calculation, on the supposition that the knife

does not slide upon the plane, 1 come to this singular result; that

in place of atlding the radius of the cylinder to the length of the

pendulum, it is necessarv to subtract it. This correction is less

sensible, on the length of the peiululum, the longer the oscilla-

tions of the pendnlutn are. In the experiments of Borda it is

reduced to a fourth of the radius of the cylinder, while it exceeds
that radius in those of Messrs. Bouvard, Biot, and Mathieu, who
for this reason must have found, and did actually find, a length
of thie seconds pendulum two hundredths of a millimetre greater

Vol.49. No.22S. ^pri/ 1817. H '

that]
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than that of Borda. It is remarkable that in applying the pre-
ceding correction to the results of two measurements, their dif-

ference should he reduced to less than a half a hundredth of a mil-

limetre ; a fact which proves at once the accuracv of the experi-

ments made, and precision of the ap[)aratus invented, by Borda,
a j>recision which it would be very difficult to surpa'^s.

If the edge oi the knife vvere to slip upon the plane which
supports it, the correction would de|)end on the law of resistance

of friction, and it would become almost impossible to determine
it. It is of use, therefore, to allow a 'iqw slight asperities to sub-

sist upon the plane to prevent the knife from slipping. It is

better also not to suffer the oscillation to be so strong as that

the jmrt of the edge of the knife that is in contact with the phne
can overcome the friction which, it experiences.

On the reciprocal Action of Pendulums.

The previous remarks on the measure of the seconds pendu-

lum by Borda, have led me to examine particularly the different

circumstances which may have an influence on this class of ex-

])eriments, and the precautions to be taken to ensure the utmo&t

exactitude of result—precautions which ought to be extreme,

Vt'hen it is sought to determine the length of the pendulum to a

hundredth neauly of a millimetre. The most important of these

cot>sists in fixing the instrument in as solid a man-ner as possible,

by attaching it to some very massive body, sijch as a thick wall,

the particles of which are not themselves suscc])ti!)le of extended

vibrations. Daniel Bernoulli reported, in the INIemoirs of Peters-

burg for the year 1/77, an observation of Ferdinand Eerthoud,

who, having fixed an excellent astronomical pendulum very

firmly, v>iiich before was rather loosely fixed, fo;u)d that by this

change alone it lost five minutes in one day— a fact which

Bernoulli exphiins in a very ingenious and sound manner. Se-

veral time-pieces fixed upon the same bar impress it with a

slight motion, which causes their particles to vibrate, and by the

co-oper<ition of these causes the time-pieces act one upon the

other, and reciprocally modify their oscillations. Iluygens in

his work De Horologio Oscilla/orio reports, that hjiving thus

hxed two time-pieces which Vv'ent exactly alike, he saw them
with surprise oscillate quite differently; the oscillations of the

one always commencing at the same instant when the oscil-

lations of the other terminated. It is still more remarkable that

this should be the case even when there exists a sligJit difference

in the going of two time-pieces placed apart from each other.

Ellicot has made upon this subject some curious experiment-,',

which he has recorded in the Philosophical Transactions of the

year 1741 j and M. Breguet has obtained similar results from

two
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two chronometers placed very near each other. Many very cu-

rious effects of these vibrations have been observed by philoso-

phers ; and anion^ these may be particula'-ly di-tinguislied the

phaenomena observed bv M. Chladni upon sonorous plates and

rods; from winch this learned phvsician has deduced an ingenious

method of deterniininG: the swiftness of sound in different solid

bodies. The preceding researches have led me to the followmg

theorem, to determine that swiftness in solid, in liquid, and in

aeriform substances.

I assume that it has been determined by experiment, what de-

gree of elongation a solid bodv placed horizontally, and fixed at

oiie of its extremities, receives from the action of a weight equal

to its own placed on its other extremity. If the substance is

fluid, I suppose that it has been determined what is the abbrevia-

tion of a horizontal column of this fluid of the length of a metre

and compresserl bv a v\xight equal to its own. This settled : if

we divide by this degree of elongation or abbreviation double the

weight which will depress the bodies in a second sexagesimal,

the square root of this (juotient will be the number of metres

which sound traverses in that substance during the same in-

terval.

Thus Borda having observed that a brass rod of eleven feet

and a half in length, and 37 ounces in weight, was lengthened

by the action of a weight of twenty-four pounds five parts and
th.ree-fourths, eaeh part being a liundred-tliousandth of a fa-

thom ; it follows ti^at a rod of one metre will be lengthened

O'",()(JO,0O(>,77''>79 by the action of a weight e(iual to its own.
Dividing by that fraction the sj)ace 9'"*80S8, the double of what
the weight dra\vs at Paris, in the first second, the s;|uare root

3560'4 of the quotient will be the number of metres which sound
traver'^es during one second in brass.

It is knoivn that the swiftness of sound in the air is increased

about one-sixth by the heat whicli develops the approximation

of the vibrating particles. The s:ime cause nuist v/ithout doubt

alter that sv^iftncss in all bodies, bnt it is difhcult to determine

the exact influence of it. We may, however, apprnacli near to

such a determination, by comparing the swiftness deduced from
the preceding theorem, with that residting from the method
of M, Chliidni ; for that method founded upon the sound pro-

duced by the longitudinal vibrations of sonorous rods, giving the

real velocity of sound, the excess of that velocity above the

preceding will be the effect of the temperature alternately ele-

vated and reduced in the vibrations. The swiftness of sound,

according to the experiments of Chladni upon a brass rod, is

3.")9{3""^'58 per second ; which only surpasses the preceding in

about a hundredth part. The influence of the cauise alluded to

R2 i^
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is then niucli less here than in air; but the slight errors of ex-

periments-leave this subject still in some incertitude.

\\\ order to apply this result to fluids. 1 shall tak'j water as the

example. y\ccordiiit;- to the experiments of Canton, recorded in

the fifty-second and fifty-fourtli volumes of the IMiilosophical Trans-

actions, when the heat of the barometer is 0'",7(i, the centigrade

thermometer marking 10\ the pressure of the atmospliere dimi-

nishes the volume of water 42-5 millionths : the linear diminu-

tion is three times less. Tlius a colutnn of water of a metre in

length is diminished 14'5 millionths hy a pressure equal to that

of a vertical column of the same fluid of the heiglit of 10'"'-',325.

The reduction of the first column compressed !)V a weight equal

to its own is then 0'"%000001, iO H. By dividing 9-^^%S0S8 by
that fraction 2642,S, the square root of the quotient will be the

number of metres which sound traverses in water during one
second ;—its swiftness in this fluid is then nearly eight times

greater than in air.

The experiments of Canton upon sea-water, the specific weight

of which is 1,028, give 37,5 millionths as the diminution of its

volume by the pressure of the atmosphere ; whence it follows

that sound must traverse salt-water 2807 "',4 in a second. These
tv.-o proportions taken relatively to a temperature of ten degrees

vary very sensibly with it.

Experiments to determine the velocisy of sound in different

substances, such as have been made in the preceding instances,

appear to me well worthy of engaging the attention of phi-

losophers.

On the Velocities of Sound in different Bodies.

Newton has given in the second book of his Mathematical

Principles of Natural Philosophy, a theorem of the velocity of

sound, which is one of the most remarkable traits of his genius.

The velocity deduced from this theorem is about a sixth less

than that w^hich results fro^n e.vperiments made with great care

in l738 by the members of this Acarlcmv (French Academy).
Newton, who liad already discerned that difference from tiie ex-

periments made in his time, has endeavoured to explain it ; but

the niodern discoveries on the nature of atmospheric air have

destroyed that explanation, as well as every other which geome-
tricians have subsequently proposed. These discoveries fortu-

nately present us with a phaenomenon which appears to be the

true cause of the excess of swiftness observed in sound, above

the degree of swiftness calculated, and which the greater j)art of

philosophical geometricians have since adopted. This phceno-

nienon consists in the heat which the air develops by its com-
pression. When its temperature is raised, its pressure remaining

the
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1

the same, a part only of the caloric which it receives is employed
to produce that effect. The other part which remains latent

serves to dilate its volume; and it is this which develops itself

when the air thus dilated is reduced by compression to its original

volume. The heat disengaged by the approximation of two
neighbouring particles of an aerial vibrating fibre, increases their

temperature, and spreads itself gradually over the air and sur-

rounding bodies : but this diffusion and irradiation taking place

with an extreme slowness relatively to the swiftness of the vibra-

tions, it may be reasonai)ly supposed that during the period of a
vibration the quantity of heat remains the same between two
adjoining particles. Thus these particles in approximating re-:-

pel each other more at first, because, their temperature being
supposed constant, their mutual repulsion augments in an inverse

ratio to their distance; and afterwards, because the latent ca-

loric which develops itself raises their temperature. Newton
had only regarded the first of these two causes of repulsion ; but
it is evident that the second cause ought to increase the swift-

ness of sound, since it augments the elasticity of the air. By
taking this into the calculation, I arrive at the following theorem :

" The real swiftness of sound is equalized to the product of

swiftness which the Newtonian formula gives by the square root

of the affinity of the specific heat of air submitted to the con-

stant pressure of the atmosphere and to different temperatures,

to its specific heat when its volume remains constant."

If we suppose, with many philosophers, that the heat con-

tained in a mass of air submitted to a constant pressure and to

different temperatures is proportional to Its volume (which would
be deviating- a little from the truth), the preceding square root

will become that of the affinity of the difference of two pressures

to the difference of the quantities of heat which two equal volumes
of atmospheric air submitted resjjectively to these pressures de-
velops, in passing from a given temperature to an inferior tem-
perature ; the smallest of these quantities of heat and the smallest

of these pressures being taken for unities.

Being desirous of comparing this theorem with experience,!

have fortunately found the data of the observation which it sup-

))!)se.s among the numerous results of the interesting work of

IVI.M. La Rothe and Berard upo!i the specific heat of gas. These
able pliilosophers have calculated the (piantities of heat which
two equal bodies of atmospheric air emit by a reduction in tem-
perature of al)out eighty degrees ;

— the one compressed by the

weight of the atmosphere, the other by the same weight aug-

mented -j'o'V.
They have found rhat the heat disengageii, rela-

tive to the greates't pressure, was 1-24; the heat rehitivc to the

smallest pressure being unity. It is necessary then a.ccording to

R3
'
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the preceding theorem, in order to obtain the real swiftness &f
pound, to multiply the swiftness deduced from the formula of
Newton by the square root of the affinity of yV^ ^^ tVo5 O'" ^X
tile root of ^, To the temperature of six degrees, this formula
gives 282*42 for the space which sound ought to traverse in a.

second : multiplying that by v' f , that space ought to be equal

to 345'35. The observation of t!ic French academicians makes
it only 337' 18. The difference of these two results may be
owing to the inaccuracy of the experiments; but the smallness

of that difference establishes in an incontestable manner, that

the excess of the swiftness observed above the swiftness calcu-

lated by the Newtonian formula, is owing to the latent heat which
the con)pression of the air develops.

It results from what has been stated that, supposing the pres-

sure constant, if we augment a given vohnne of air bv elevating

its temperature, and afterwards reduce it bv compression to itg

original volume, it will disengage by that compression a third

of the heat employed. It is to be desired that philosophers

would determine by direct experiments the affinitv of specific

heats of the air to constant pressure, and of the air to a constant

volume:—this affinitv we have found equal to 1"5. The swift-

ness of sound observed bv the French academicians gives 1*4254

for this affinity; and perhaps, considering the difficulty of di-

rect experiments, this swiftness is the most precise means of
obtaining it.

I have in the second part of these observations reckoned the

swiftness of sound in rain-water and in sea-water equal to

2642*8 and 28()7"4 per second, by dividing the experiments of

Canton upon the compression of these liquids, and having only

regard to the linear diminution of the dimensions of the com-
pressed volume. I have since found that it is necessary to con-
sider the total diminution of this volume, and that the preceding

numbers ought thus to be divided by \/ 3, which reduces them
to 1525*8 and 1620*9; so that the swiftness of sound in fresh-

water is four degrees and a half greater than in air.

LXV. On the Principles of Beauty in Colouring. By Mr.
T. Tredgole*.

i.F the term leaiitiful be restricted to those objects only which
give pleasure from the pleasing associations they recall to the

beholder, then the investigation of any other causes, which may
contribute towards rendering objects beautiful, would be an use-
less labour ; for this limited definition of beauty precludes all

inquiry, and is as unsatisfactory as it is unphilosophical. On
* CoiTimuiiicated by tfic Autlior.

the
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tiie contrary, if beauty be a term for that quality of objects which

renders them capable of exciting an emotion of pleasure, the cause

of that emotion becomes an interesting object of inquiry.

The emotion excited by the presence of a beautiful object may
either arise from the peculiar constitution of our organs of sen-

sation, or from the pleasing associations it recalls to the mind

:

but, in general, the emotion may be considered as the combined

effect of both these causes.

In inquiries of this kind we cannot expect to show the cor-

rectness of our reasoning by a detail of experiments; but when
it leads to ))rinciples which coincide with or aj^proach to those

followed by artists who have cultivated their natural powers of

perceiving the beautiful, we may justly conclude that it is correct.

Those who have never studied geoiuetrv would be very incom-

petent judges of the beauty of a geometrical demonstration ;—and

is it less inconsistent to expect those who have never examined

the effect of different combinations of colours, to be capable of

deciding on the com})arative beauty of an arrangement of colours ?

Colours, in themselves, perhaps, cannot be considered as beautiful

when divested of the associations which accompany them ; but a

succession or combination of colours may be beautiful, and that

not from anv physical or intrinsic quality in the colours, but from

the peculiar structure of the organ, and the manner in which it

transmits the impressions to the mind. Instances of such com-
binations may be seen in the rainbow, the prismatic spedtrum,

coloured rings, fringes*, minerals f, flovv'crs, Sec.

A late writer, who affects to deny that the beauty of colours

depends on particular successions or combinations, admits that

in the case of sounds " there is such an organical delight; and

that it constitutes a larger share of the beauty of sounds, than

tints and shadows do of the beauty of visible objects;];." And in

another put)lication, he says, he does not " mean to dispute, that

there are siich things as melody and harmony, and that most

men are offended or gratified by the violation or obst-rvance of

those laws upon which they depend. This, however, it should

be observed, is a faculty quite uniffue, and unlike any thing else

in our constitution ; by no means universal, as the sense of

beauty is, even in cultivated societies, and apparently withheld

from whole comnuuiitics of quick-eared savages and barba-

rians §."

Now in this there is something extremely inconsistent : for

though the mere musical arrangement of sounds may not excite

* See Brewster's papers on those subjects, Phil. Trans.

t Sec Sowerby's work on Colours. X Edin.Rcview, No.xxxv. p. 39.

§ Supp. Eiicy. Brit. art. Beauty, 1816.

R 4 the
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the emotion of beauty
;

yet it will scarcely be said that sounds
without melody or harmony v;ould excite such emotions;—and
therefore the beauty of musical compositions must in some mea-
sure depend on the succession and combination (»f agreeable

sounds.

It will be obvious to the reader that I confine the term leau'

ijful, to those emotions v/hich are suggested to the mind by means
that are agreeable to the organs of sensation. This forms the

distinction betwrcu the beautiful and sublime; as it does not ap-
pear necessary that sounds should be agreeable to produce the

emotion of sublimity.

I am not aware that the ears of savages and barbarians are

in any respect different from those of other men ; and there are

physicpJ reasons from which we may conclude that they would
be equally sensible of the melody of sound with their more civi-

lized brethren, if their natural powers were not vitiated by the

povrerful influence of early habits. As sound is communicated
by tlie vibration of sonorous bodies, when there is not a certain

relatioii between the times of vibration of coexistent sounds, it is

obvious that, though the emotion excited may not be absolutely

painful, except to a musical ear, yet we feel dissatisfied with it,—
habit will make us insensible of the disagreement, and habit v^ill

tender the ear sensible of it to a painful degree. To what can

we attribute the admiration which is excited by the skill and
power of the composer, if that skill and power be not directed

to the end of producing something agreeable ? And will not the

beauty of the comp^osition be in proportion to his success in ren-

dering it agreeable to the ear ?

We know that the eye, when it has adapted itself to a parti-

cular degree of light, is painfully atfected by a sudden change.

The same thing happens, though not in a painful degree, when
it has been directed for some time to one colour, and is sud-

denly directed towards an opposite colour. The disagree-

able effect may be caused by the different-coloured rays being

projected on the organ of sensation with different degrees of ve-

locity. But the writer of the article Beauty {Ency. Brit.) is

not a little sceptical on these subjects, and is much m.ore in-

clined to ridicule than to investigate. Ke even supposes that if

all the colours in Nature were disposed on a broad pannel, ac-

cording to the nicest rules of harmony, i: would be doubtful if

any "grown creature" would call the display beautiful '. It

would have been better if, before repeating this assertion f, he

had procured the assistance of some friendly artist, to transpose

for him the colours of the prismatic spectrum. This simple ex-

* Edit). Renew, No. xxxv. p. 37. 1811. }• Supp. Ency. Brit. art.

J^eatifj,', p. 193. 1816.

periment
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perlment would have furnished him witli a practical refutation of

his opinion.

If we suppose a piece of canvass to be covered with unmeaning

masses of light and shade, richly and harmoniously coloured,

and the light and shade distributed by the tasteful hand of a

superior artist ; there cannot be a doubt respecting the beauty

of such a composition : and it is evident that its beauty proceeds

from two causes ; the one arising from association, the other

from sensation. The pleasing effect produced on the eye would

lead us to admire the skill and knowledge displayed by the artist;

and the effect would not be diminished, at least in the eye of a

trained judge, when he found that it was not an imitation of

any particular object.

What is it that constitutes the beauty of minerals ? There we
have no artist's skill nor power to associate; neither is there any

pleasing indication of spring or summer, as in flowers ;—is it not

to the pleasures of sensation alone that they owe their beauty?

It is true, as Mr. Knight has justly observed, that ""' the scale of

pleasing and displeasing impressions cannot be graduated ac-

cording to any abstract general rule, but must be adapted to

the different degrees of sensibility of different organs ; whicli

vary, not only constitutionally, but habitually ; the eye, as well

as the palate, being liable to be vitiated, and consequently to

require such stimulants to give it pleasure, as give pain to those

of more renned sensibility*."

The Russian, who has acquired a taste for train-oil, and the

Dutchman, who paints his house tvith all the gaudy colours

which he finds in his tulip bedf, no doubt, were born with tastes

and faculties similar to those of other men.

The power of perceiving the beautiful, like every other natural

power, may be improved and extended by education and a ha-

bitual attention to the beautiful in Nature ; and, like our other

faculties, it may be impaired or lost through neglect.

In the composition of colours, it is not necessary that they

should be in perfect harn)ony. A judicious contrast frequently

adds much to the beauty of colouring; and the /a^^c of the artist

cannot be displayed to a greater advantage than in the skilful

management of this mode of heightening the beauty of his com-
positions.

Mr. Alison, speaking of form, says " that it ought to be the

unceasing study of the artist, to disengage his mind from the ac-

cidental associations of his age, as well as the common preju-

* Analytiral Tiiquiry into the Principles of Taste, p. 65.

I Article Bmidj, SLii)p. Eiicy. Brit.

dices
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dices of ills art ; to labour to distinguish his pro(hictiuns by that

pure and permanent expression, which may be felt in every age j

and to (Hsdauj to borrow a tran^itorv fame by yielding to the
temporary caprices of his time :" for " the fame of the artist must
^togetlier depend upon the permanence of the expression which
Ke can communicate to his work ; and the only expression which
is thus permanent, and which can awaken the admiration of
every succeeding age, is that whicli arises from the nutine of form
itself, and which is founded upon the uniform constitution of

Man and of Nature*." Such views should also he his guide in

colouring : for fasliions may vary, and the manners and habits of

nations may change ; but the principles of colouring will always
l>e the .same :—they are founded in the " constitution of Man and
of Nature," and may, at any tinrje, be elicited by the unbit^ssed

powers of reason.
'

LXVI. A finiher Account of the Exhibit io?i cmd Harmonic
Effects of the Rev. Mr. Liston's large Euharmonic Organ
tvith Co,7npound Stops. By A Corresponpent.

To Mr. Tilloch,

Sib, — z\t the time I diew up in great haste, towards the cud
of last mouth, a few particulars, which you liave done me a great

favour in so promptly inserting at p. 213 of your last Number f,
as to Air. Liston's novel and grand Organ tlsen exhH)iting, I

was unaware that Professors and Amateurs would so suddenly be

deprived of the liigh gratification they were increasingly re-:

ceiving, in flocking to try and hear it, by the necessity which
has occurred, sooner than was expected, of taking to pieces and
packiiig up this Instrument, to send it onboard the Castlereagh,

Capt. Younghusband, who is to convey it to Calcutta, with r>Ir.

John ylhager, a very intelligent young Organist, who had been

selected by the congregation of Presbyterians or Scotch Church
at Calcutta, to superintend Messrs. Flight and Robson's opera-

tions in building this Organ, and Mr. Liston's in tuning it; in

which latter, and essential operation, Mr. A. has perfected him-
self, as well as become expert in the use of the pedals, and who
from the zeal and abilities he manifests, is likely to do great

credit to the discernment of the parties in selectijig him.

So here, contrary to all which might have been anticipatedj

from t!ie rooted aversion still shown by the Scotch Congregations,

* Essnvs on the Nature and Principles of Taste, vol. ii. p. 200.

f III line 11 from bottom, for sliurps read " flats."

not
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not in retired villages only, but in the Metropolis and in Glas-

gow, to the use of any Instrumental Musk whatever in their

Kirks, we see the singular example, and laudable spirit displayed

by the members of this same religious community, in a distant

colony, in being the first to order an Euharmonic Organ of any

sort ! : and that on so grand a scale, with compound Stops. While

by the English nation, who aifect to consider an Organ, almost

as a necessary appendage to every polite Church or Chapel, Mr.

Liston and his friends have been left to bear the heavy charge

of constructing three successive Organs, exhibiting them gratis,

and issuing prospectuses, &c. without the public having given to

the really scientific improvement Mr. L. has effected, in the most

delightful of Arts, the least effective patronage whatever ! ; the

sale of his " Essay on perfect Intonation," not having paid its

expense of printing, as the writer understands, who injustice to

himself begs to observe, that he is without the most distant mo-
tives in making these remarks, besides those of zeal In the pro-

motion of the harmonic science, and to serve ingenious and de-

serving Individuals, who have promoted it.

Since the performance*^ to which 1 alluded in rpy last com-
munication. His Royal Highness the Duke of Sussex, the Earls

of Buckingham and Kenton, Lord and Lady Darnley, and several

other persons of distinction, the members of the Philharmonic

vSociety, and on the whole not less than 500 musical persons

attended the performances on this Organ : in which, among other

pieces

Mr. PuRKis played from the vvorks of Pergolesi, " Gloria in

excebis:"—from those of irintery^'' Vaghi Colli" in Proserpine,

in the Key of Ab, instead of A, as set : and one of his Airs in F
minor :—from Haydn, " On thee, each living Soul awaits

:"

and, " The Heavens arc telling," in B 5 sharps, instead of C.

—From Handel, several pieces from the Dettingen " Te Deum ;"

" Surely he hath borne:" "And with his Stripes:" "All we
like Sheep;" and, " For unto us a Child."—And from Mozart,
the Overture to Don Giovanni.

Mr. PoTTKR also gave his assistance in al)ly exhibiting the

Euharmonic Organ, viz. from the Works of Haydn, a movement
from Th.e Passion.—from Sebastian Bach, " Tantum Ergo."

—

from Mozart, " Qui Sedes:" " Quoniam Tu Solus:" and, " Et
resurrexit."—from Joachim Dos Santas, " Cum SanctoS])iritu;"

and " Crucifixus etiam."—from Handel, " Lift up your Heads."

7—frqm D. Perez, " Et incarnatus est."

A Table
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Mr. Alsager exhibited various new and nnexpected results,

of chords truly tuned on this Instrument, such as the marked
and pleasing character of" the IX, very closely associating it vv^ith

the less grateful of the Concords; and he said that this interval

could be almost as certainly adjusted by the ear at once in

tuning, as one of the Concords : the same with regard to th^

*VI : and the bl 0,(726); the perfectly smooth and agreeable

effect of the discords XIV and XVI, when heard in the common
Chord on the Twelfth and Diapason Stops, and others, which it

might be tedious to mention.

It having been hinted by some of the Profession, to whom
Messrs. Flight and Robson had handed the printed Paper copied

into your last, that a more detailed Table of two Octaves of the

Scale of the Instrument would be desirable ; these gentlemen ia

their laudable zeal to explain the principles of the Instruiiient

most fully, have since printed and circulated such a Table, which
i cannot doubt but your Readers will approve of seeing preserved

in your Magazine. See the preceding page.

I hope the zeal at present beginning to be manifested for en-

couraging Enharmonic Organs, will be productive of their spread

amongst us, and I am
Your obedient servant,

April 6, 1817. PhiLO-MusICUS.

LXVII. Olservatiov s on Equation of Payments ',
tejidlng to prove

that the (ifnerally -received Ride of Malcolm is not correct.

By A/r. J.B. Beivwell.

To Mr. Tilloch.

Sir, — In the cessation from other engagements, 1 send you
the following observations for insertion in the Philosophical

Magazine.

It has been asserted, and with evident reason too, by mathe-
matical writers of the present day, that no rule in arithmetic has

been subject to more dispute than the rule for ecjuating of pav-

mcnts. But as in the case of the binomial theorem mathema-
ticians have long been .seeking a general demonstration from
principles too refined and fcreign to its object, so in this rule

called e(iuatioii of payments, a priuciple has boon assumed which
(although accurate in itself) will not a])ply a.s the basis of a legi-

timate datum, excepting by virtue of an express convention pre-

viously and purposely made.
But it would really seem that the controversy had been effec-

tually decided by the unanimous adoption of Malcolm's rule, as

simplified since his time, and which may be found in the few

treatises
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treaties appertaining to scientific, that we at present possess on
the subject.—That the rule, however, is susceptible of further elu-

cidation, I yhall endeavour to exemphfy in the sequel of consi-

deration. With a view of preparing to illustrate my position,

I shall abstract both the rules in their analytical form (which I

shall do from Bonnycastle's Arithmetic), and subsequently their

practical enunciation :

2 \ ^ ar y \ '2ar / ar

Here a. the first debt. h. the second. /= time between the

payments, r. the rate ; and x. the equated lime from the first

payment.

__ DT + lit^~ D + rf •

Here d= the first debt, and its term t. D= the second, and its

term T. x. the equated time.

The first expression is Malcolm's rule, and the second is that

which I may properly term the old rule, as adopted by Cocker,

and nearly all the authors on practical arithmetic who have fol-

lowed in succession after him. it depends on the supposition,

" that the sum of the interests of the debts payable before the

equated time from their terms to that time, should equal the sum
of the interests of the debts due after the equated time from that

time to their terms." But which also includes this extension
;

viz. " that the^ interest of the sum of the debts from the equated

time to the end of the final term is equal to the sum of the in-

terests of the debts from their several terms to the end of the

final term *."

And this I conceive to be the true intent and jninciple of the

rule ; namely, an equation of the party's separate right and in-

terest in the debts, so that neither shall sustain loss;- or v^^hereis

the utility of determining an e([uated time at all ? and which also

I take for granted was the primary object contemplated by the

founders of it. But this object can never be accomplished in

Malcolm's rule ; although, from the plausibility of making a ])ro-

per allowance of discount, those who argue in favour of tlie rule

maintain that it is: but it is an absolute fact, that one party will

be injured by it, and that party is always the debtor.

The main reason why Malcolm's rule fails in giviiig tlie true

* Foe let there be two payments: a. tlie first, ami /), the sccoiui; r.t.x.,

denoting the same quantities as before ; tlicii {a.r.t) will be the entire in-

terest arising from the debts at the end of the last term ; and to erjuate this

tor the ume{t—x) we should hixve {a.r.t)={a.r.t + b.t.r^a.r.x-\-b.r.x),a.n(i

by reduction {{a + b). rx) =^ (^b.r.t) ; or, (b,r.i<-n{a.r,x + brx)) = 0:; from which,

the Obnditiou is maoifest.

equatet^
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equated time is owing to the very assumption made in it, which

directs us to find the '* time when the interest of the debt kept

after it is due from its term to the equated time shall be equal

to the discount of the debt, for the time it is paid before due."

But here this time (which is so restricted as to agree in such

particular respect) I contend is arbitrarily assigned bv our own
express convention ; so likewise is the principle; neither of which
arises out of the known and obvious conditions involved as well

as aimed at in both tb.e rules (if they did, then the rule would be

strictly correct), viz. '' that the gain and loss being equal, neither

party eaii sustain injury." For as well might v/e change the

principle ahove, assuming as another the converse of it, and then

investigate a rule for such case accordingly. But as to the truth

of what is contained in the foregoing inferences, I shall further

proceed in an attempt to establish by the solistion of a practical

example agreeably to both rules: and so as to abridge the resulting

process, I shall introduce the case of two payments only; since,

according to the ])rinciple on which the common rule depends, if

It can be proved to be the true rule for two payments, it must
necessarily be so for n. payments. A ov,'es B 205/. 100/. to be

paid one year and 105/. three years hence: required the equated

time to pay the whole. First bv the common rule.

100x1 = 100

105x:j=^315

205 205-r-415= 2^'-p years tlie equated time.

205 + (100. X 05 X 2) =215^(100. x 05. x 2) = 21-3

(2l-5^-42)- = 420-25^= 20-5

21-5— 20-5 = 1 year from the first pav-
tnent, or two years tlie equated time.

Now according to th.e iirst solution neither party will be the

loser : it is therefore obvious tiiis circumstance cannot arise from
the latter. Hence resuaiing the (juestion under a different form of
calculatifju by allowing the true proportion of discount only;
let us observe how the result accords with that just obtained.

When the time for tlie first [)ayment arrives, let it be su))})osed

that A chooses to make them both: then if «. is the first debt, and

^. the second, ('/+ will be the sum to be paid down, or

'

,

" the discount to be allowed. In this view of the (lucstion,

then, it is plain that B will not sustain a loss ; for this is a cir-

cumstance on his ]-)art we ought not to lose sight of any m)re
than that of A. Now whether A adjusts the payment in this

manner, or retains the sum b. until the period it is due, is equally

indifferent ; as it is certain when that arrives he will !)e in j)os-

sc!-sioa
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session of the interest of the sum h. for the time t. between the

payments. But here let it be proposed to find an equated time,*

so as to make the whole at one payment ;— let that time, be what
it may, be denoted by z. And I shall endeavour to seek it with-

out regard to any rule whatever: and from what has j^one before

I think it must be evident this time will be the true time, if it be

such that our object is fulfilled.—" By neither party being the

loser," it has appeared as an inference from the ai)ove equation,

that at the end of the second or last term, A will have acquired

the whole interest (^. xr. X O, and for any intermediate time

an interest will be derived proportional thereto. Now f——
j

is the portion of interest arisine: from for the interval be-

tween the first payment and time z ; but by hypothesis the sum
a. is also to be retained for the time x. ; and in order that the

equation shall be true for x. in particular, we must have

arx-^ '

, ) = ( -;

—

—^—-): but it may be seen in this

instance as dependant on the value of x that -^— '- =^
l + rt

——
^

'_ .^Therefore adding these equal quantities on both sides

we get {a.r.x-\-h.r.x^-=l.r.ty as before. Whence x=(

-

,
" ^

the equated time from the first payment : and from which ex-

pression, using the same quantities as in our present example, we
obtain

=^- 1 = (Ti^571^) = ^^^^ ^^' '^^ y^^^''^
5

the whole

equated time: Corresponding exactly with the time as found

by the common rule ; and as a proof of the accuracy of wliich

we shall find upon trial that the quantity (a-f r —. } X r,x

will, if exployed at interest for the further time t—x. exactly

amount to or equal [b.rj) ; but if we take the time as given by
Malcolm's rule, the former cjuantity with its accreticn ft;r the

given excess v/ill evidently be less than the latter. Also we have

{a.r.x) = h.r.{t—x) the equation from which the principle of

the rule is directly derived.

Bv pursuing a similar mode of in^juiry, whatever the number

of payments may be, it will lead precisely to the same results.

That there is an inconsisteney in the conditions of Malcolm's

rule must be app^-rent without any previous examination; since

* The coincidence in this respect is extremely apposite, and besides it

Fuperscdes tlie necessity of a tedious and operose process.

it
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it will not apj)ly in those cases where more than two payments
are concerned; by first equating for two, then a third, and so on,

a difficulty which the advocates tor it have never attempted satis-

factorily to explain ; yet it is said the equated time may be found

for any number of payments when the question is propounded in

numbers; but that it would be difficult to give a general theorem
for such cases : analytically, indeed, the thing is I beheve hardly

possible to be effected.

From the preceding discussion I feel persuaded it will appear

that the old rule is the true, and Malcolm's the false one; and
I have been the more solicitous to point out the distinction be-

tween the rules, as well as to explain on what head I conceive

the ambiguity in Malcolm's to rest, because several eminent
writers who rank high on the score of science have indiscri-

minately one after another adopted it in their works, under the

impression of its being the only true rule : but if this mode of

reasoning be just, tliey must have rendered, and so will all suc-

ceeding writers (who give the rule admission Jnto their works)

at least render them erroneous in this respect. But if otherwise

it can be shown that what is herein advanced is not consonant

to the truth, as I am always open to the conviction of errors, so

I shall be thankful, on my part, for the candid correction of them.

1 am, sir,

Your very obedient humble servant.

Haberdashers Place, Hoxton, Jas. BknJ. BenWELL.
April 12, 1817.

LXVIII. Answer to Objections against Mr. Horn's Theory of
Vision.

To Mr. Tilloch.

Sir,— i- PERCEIVE by your last Number, that the opponents
to my theory have increased :—still I am neither appalled by their

number nor arguments. I am disposed to draw a broad line of
distinction between Mr. Pater and your correspondent J. Q. R.
The latter gentleman's argument assumes something like a tan-

gible shape ; though I have to complain of his ex parte decisions.

As my principles are already before the public, it is rather prepo-

sterous to ask, " What foundation has Mr. Horn for his theory ?"

Your correspondent L.S. has partly avoided this inconsistency.

Being in possession of my pamphlet, he has also corrected some
of the errors into which Mr. P. and J. Q. R. have fallen. But
while he does this with an apparent regard for justice, in order

to render my optics ridiculous, he grossly misrepresents the de-

scription I have given of a phaenomenon, which he found could

Vol. 49. No. 228. April 1817. S not
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not be accounted for on any legitimrtte principles but by ad-

mitting the truth of my theory.

Now, sir, lest the imperfect view L. S. has given of the prin-

ciples of my theory, and the confidence with which his " single

objection" is urged, should prejudice the readers of your valuable

Magazine, I mean to show that this redoubtable oi)jection is of

no avail ; and that the claims of the retina to the chief function

of vision are not only very doubtful, but that those of the optic

nerve are more consistent with the laws of optics, and better

supported by phaenomena.

J. Q. R. does not seem to be aware of the difficulties that

have presented themselves to men eminent for science, in their

investigations into the seat of vision, or he scarcely would have

spoken so confidently respecting the structure and use of the

retina. I have before noticed (Philosophical Magazine, vol. xlviii.

p. 118) the celebrated controversy between Marriotte and Pec-

quet respecting the retina and choroid membrane. De la Hire,

though he took part with Pecquet, arguirg in favour of the re-

tina, supposes that our defect of vision, where the optic nerve

enters, is produced by the want of the choroides : accordingly,

he conceives that the retina does not receive the impressions im-
mediately from the ravs, but that they penetrate it, are stopped by

the opacity of the choroides, by which this membrane is agitated,

and these agitations being communicated to the retina, are

transmitted to the nerve ; and thus vision is effected.

When Dr. Priestley was composing his History of Vision, Mr.
Michell suggested a number of additional arguments in favour

of the choroides as tlie immediate organ of vision, which had
escaped its former advocates. These, though very ingenious, I

shall not enumerate. " I miist own," says Dr. Priestley, *' that

after having retained my prejudice in favour of the retina, not-

withstanding all that was advanced by Marriotte and the ad-
vocates for his opinion among his countrvmen, the arguments of

Mr. Micliell, in favour of the choroides, have more weight with

me than I was at first either able to perceive, or willing to ac-

knowledge, in those of the French pliilosophers." However, the

learned author, towards the conclusion of his History, in an
additional section relating to the seat of vision, gives up his

opinion of the choroides as the proper organ, and inclines to the

hypothesis of De la Hire.

But these are not the only remarkable features in the physio-

logy of the eye. Even those who coritend for the retina, as an
expansion of the optic nerve and the principal organ of vision,

express themselves either doubtfully, or are at open variance with

each other, respecting the structure and requisite sensibility of

this membrane.
Haller,
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Haller, rejecting the hypothesis that goes to establish the

choroides as the proper instrument of vision, speaks of a certain

fibrous membrane in the retina, distinct from its pulpy substance,

and supposes that on these fibres the images of the objects are

painted.

" We have reason," says Dr. Reid, " to l^elieve that the rays of

light make some impression upon the retina; but we are not
conscious of this impression ; nor have anatomists or philosophers

been able to discover the nature and effects of it;—whether it

produces a vibration in the nerve, or motion of some subtile

fluid in the nerve, or something different from either^ to which
we cannot give a name."

Dr. Priestley observes, among desiderata at the end of his

History of Vision, that " something may possibly be added more
decisive for or against the retina being the place where the

pencils of rays terminate,—or, in other words, being the seat of
visio7i,—than has as yet been advanced by the advocates for

either of the opinions."

Besides the suspicious circumstances already mentioned in the

character of the retina, there is another point which is not a
little embarrassing to the advocates for its being the seat of vi-

sion. Although this membrane is expanded over the whole con-

cavity of the eve as far as the ligamentum ciliare, they acknow-
ledge that it is not all equally sensible. The ingenious Dr.
Porterfield, in his treatise on the eye, observes, that this is evi-

dent ;—if, for instance, we are disposed to view the first letter of

anv long \vord accurately, the other letters, especially those to-

wards the endjwill not appear clear and distinct. The cause of this,

he says, does not so nmch arise from the pencils of rays coming
from those letters falling obliquely upon the retina, but chiefly

because of a certain degree of hardness, callosity, or insensilllityj

in all parts of the retina, excepting towards the axis of the eye,

directly opposite the pupil.

But this o[)inion is contradicted in a more recent hypothesis

advanced by Mr. Walker in his Archives of Science. This au-.

thor supposes that the images of tlie external objects are first

formed at the posterior portion of the retina, and by reflection

from thence the impressions are made upon its anterior part.

" Consistently," he says, "with tlic theory just delivered, I should

conclude, that we have from this circumstance a decided proof

that the p 0.5 /eWf/r part of the retina is utterly insensible; since

at the entrance of the nerve, where it exists in the greatest

quantity, it can be demonstrated to be so; and that virion is

wanting at this spot precisely, because where the nerve enters

there is no choroides to reflect the rays to the sensible anterior

portion."

S 2 "It
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*^ It is evident," says Dr. Reid, " that the pictures upon the

retina are by the laws of Nature a mean of vision ; but in what
v/ay they accompHsh their end \vc are totally ignorant."

From the different hypotheses respecting the seat of vision,

and contradictory opinions as to the sensibility of the retina, the

immediate inference that every unprejudiced inquirer must draw,

is, that their respective authors were alike uncertain as to the

structure and use of this membrane :—each found himself per-

fectly at liberty to accommodate its character to his own hypo-

thesis.

But whatever the difficulties may be respecting its texture,

the nervous nature and origin of the retina are supposed demon-
strable from the constitution of the optic nerve. It is allowed

by anatomists, that the nerve possesses two tunics that envelop

its medullary substance ;—the exterior, derived from the dura

inater, forming by its expansion the sclerotic coat of the eye;

and the interior, which is a continuation of the pia mater, ex-

pands itself on entering the eye, and forms the choroides. The
retina or innermost coat of the eye is therefore supposed to be

a propagation of the nervous substance ; the entire trunk of the

optic nerve being thus naturally expanded into the principal

coats that compose the globe of the eye.

Now, however natural this arrangement of parts may appear,

yet I conceive the fact, as far as it relates to the retina, to be

very questionable.

In the first place, the controversy so ably carried on, without

clearly deciding the question, whether the retina or the choroides

be the principal organ of vision, leaves the character of the for-

mer in suspense. To say nothing of those inadequate hypotheses

which Pecquet was forced to invent, in order to account for its

insensibility upon the base of the nerve, some of its advocates

strenuously contend, that the retina is every where insensible,

except at the axis of the eye. Others, with equal confidence,

affirm that it is totally insensible at the arf^, and confine its sen-

sibility to the anterior portion. On the contrary, Marriotte and
others, who plead for the choroides, assert that the retina is

insensible thro2ighout its ivlinle structure. Le Cat, who held

that the pia mater, and not the nerves themselves, is the proper

instrument of sensation, supposes that the retina answers a pur-

pose similar to the sca?-Jskin covering the papillcB pyramidaleSy

which are the immediate organ of feeling. The retina, he says,

receives the impressions of the rays, moderates and prepares them
for the proper organ, but is itself insensible to any impression

from the rays of light.

In the second place, it appears highly unreasonable to sup-

pose so large a mass, as the medullary substance of the optic

nerve.
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rieiTe, necessary for the production of a membrane so very thin

and dehcate as the retina appears to be in its texture. Some
proportion certainly is discoverable between the sclerotic coat

and the djira mater, and also between the pia mater and the

choroid membrane ;—but can any necessary correspondence be

discovered between the volume of matter contained in the trunk

of the optic nerve, and the small quantity requisite to form that

thin lining for the choroides, called the retina ?

In the last place, no useful purpose has ever yet been assigned,

nor can possibly be conceived to arise from leaving a spot equal

to the base of the nerve destitute of the choroides, and totally

insensible to the rays of light. Besides, to impute either a total

or partial insensibility to anv disposition of a substance which
is allowed by every physiologist to be the grand medium in

the animal oeconomv, through which impressions on the organs

of sense are communicated to the common sensory, is, to say the

4iest of it, an unaccountable anomaly in the nervous system.

1 am, sir,

Your obedient servant,

Wycombe, April 7, 1817. ANDREW HoRN.

LXIX. On the Priority of the Transmission of Cow-pock Mat-
ter to America. By T. J. Pettigrew, Esq.

To Mr. Tilloch.

Sir,— JLiN the last Number of your Magazine, a correspondent

under the signature of " Play-Fair" expresses his surprise to

find it stated in my Memoirs of the Life and Writings of the late

Dr. Lettsom, that the vaccine lymph was first sent across the

Atlantic by Dr. L., and consigned to the care of his friend Dr.

Waterhouse of Cambridge, Massachusetts, from whence it spread

through the United States. This is said to be untrue ; That
** vaccine lymph had been previously sent by Dr. Geo. Pearson

to Dr. Chichester, now a resident physician at Bath, but at that

time in very extensive practice at Charleston in South Carolina."

Reference is also given to the Philosophical Magazine, vol. xvi.

p. 252, for the particulars of the vaccination of one individual in

the winter of 1/99 by Dr. C.

Nothing can be further from my wish than to attribute that

to any individual which does not appear to be justly his due ;

and had I not been informed by the highest authority on this

subject, that Dr. Lettsom had been the first to transmit to

America this inestimable treasure, I certainly should not have

ypiltured to state it in my publication. The notice of your cor-

S 3 respondent
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respondent has, however, induced me to examine a number of

letters written by Dr. Waterhouse to Dr. Lettsom, and the notes

of letters transmitted by Dr. Lettsom to Dr. Waterhouse, to be

convinced of the truth or error ofthe statement I have made. From
this examination I am free to confess that Dr. L. does not appear
to h?Lve first sent the vaccine lymph across the Atlantic. I sub-

join extracts from tliese letters, that your readers may draw their

own conclusion with respect to dates. I cannot, however, for-

bear expressing some degree of surprise that the practice of

vaccination was not followed up by Dr. Chichester : for it is

rather singular, that no mention of his name occurs but in thd

statement contained in the Philosophical Magazine, unless it be

in the writings of Dr. Geo. Pearson, which I happen not to be
in possession of, and to which it is at present not in my power
to refer. Dr.Waterhouse, on the contrary, is frequently alluded

to by various writers. He was the active promoter of the prac-

tice in America—the person to whom tlie memliers of the Go-
vernment applied for lymph and for directions for its use, and to

whom also his professional brethren looked for information on
this subject. He seems also, from the following extracts, justly

to feel the responsibility of his situation on the occasion. If,

therefore. Dr. VV. was not the first (which I confess appears to

me doubtful) who vaccinated in America, it is but due to admit

that it was by him that the practice spread through^ and was
finally established in, the United States.

Dr. W. to Dr. L.

"Cainbridee, April 10,1799.
*' I received with great satisfaction your letter of the 24th of

November, with Dr. Jenner's and Dr. Pearson's publications on
a new, curious, and extremely important disease. I directly

threw an account of it into the newspapers, a copy of which I

here inclose. I should be highly gratified bv more information

respecting this epizootic disorder, and of further trials on the

human kind. As such a distemj)er has never been head of in

this country, it excites the public curiosity as much as any thing

that has occurred in the medical line since my remembrance."
Nov. \A, 1799. " I here inclose a le'cter'for Dr. Woodville,

as it is making the same request I did to you respecting some
cow-pock matter*. I send it opened, and wish you would be so

kind as to put a wafer in it and sutfer the penny post to convey

it to him. The curiosity, nay anxiety of the public, especially

pf parents^ on this subject is very considerable. We indeed feel

* From this passage it seems probable that Dr. W. had previously soli-

cited vaccine lymph from Dr. L. No letter, however, containing a request

oi this kind ia preserved. '

anxious
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anxious' ourselves, as four of our six children have never been

inoculated."

Nov. 13, 1800. " I am in no small tribulf.tion for want of

the vaccine matter. 1 introduced it into this country : but some
how or other it has depreciated in my hands. It fails in more

than half 1 inoculate for several weeks past. I never received

any but from Dr. Flaygaith, which was last June.
" I have never l)een able to procure Woodville's last publica-

tion on the cow-pox. Are there any good practical treatises

recently published on tiiis subject? As I v.-as the first who in-

troduced it here, I am applied to from all quarters, but am
chagrined almost to sickness because 1 have no confidence in the

matter I possess. The vaccine poison has become milder by

passing through a number of the human species, or else the cold

weather has deprived it of half its venom. As soon as I receive

fresh matter Irom England, I will directly inoculate a cow, by
way of obtaining active matter from the fountain head.
" I have bad several instances in the cow-pox where the sym-

ptoms came on prettv violently in twenty-four hours. In many
instances I am puzzled to know whether the patient has really

gone through the disease so as to secure him from further in-

fection. Mv situation is peculiarly perplexing ; for should any

unfortunate case occur under any practitioner, I shall bear the

blame of it. I have diffused the matter all over the country, and
am conscious that it has degenerated and become spurious.

Applications by letter and othervvise crowd upon me every hour

and almost every mliuite, to solve doubts, give directions, and
console disappointments ; and I have no person to apply to my-
self for the information which I feel I myself stand in need of.

I have Jenner's work, first and second part ; Woodville's first

publication, and Pears(m'8 first pamphlet, and the second vohune
of the Medical and Physical Journal, and could wish that Mr.
Mawman would send me any thing and every thing that ras

or may come oi't in the course of the winter ivJiich yoa can re-

commend."
Dec. 13, 1800. «' As I know not Dr. Jenner's address, I

have inclosed a letter which I would thank you to forward to

him as soon as possible. 1 have written to him on a subject in

which I am deeply interested, I mean the cow-pox. You al-

ready know, j)crhaps, that 1 introduced that distemper here,

and led the way in its inoculation, and that very nnich to uiy

advantage ; but it has lately worked very perversely, and occa-

sioned me mvich perplexity. Since the cold raw weather of No-
vember came in, the matter has deteriorated in my hands, and in

the hands of everv one else, so that almost all the cases that

have lately occurred have proved spurious j and unless I can ob-

S 4 'ain
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tain a fresh supply of the vaccine rtiatter early in the spring, the

inoculation for it will sink into disrepute, and I myself come in

for a litrge jiOitiuii of the disgrace. Judge of my anxiety when
I say, tha.t • am conscious that more than an hundred prac-

titioners in different parts of New England are at this time in-

oculating with spurious matter, while the sniall-[U)x is pervading

one of our sea-ports, and every imfortnnate case will he traced

up to me the originator of the practice in America. I am the

only person who ever succeeded in obtaining efficient matter

from England, nhich I had from Dr. Hayearth, and tlie activity

of this matter steins worn nut by possimr ihrouilk n number of
the human species ; and unless I obtain a fiesh supply from Eng-
land, the business which promised so fair here will stagnate. I

have, therefore, written to Dr. Jenner for his advice and assist-

ance. So I have to Dr. Pearson, and hope, by the return of the

Galen, or by the Minerva, to get a supply of the matter I stand

so much in n^ed of. I have just received an order from the

War Department, to supply the militarv surgeons with the vac-

cine matter, and directions for inoculating the different corps of

artillerists and engineers employed in the various parts of New
England."

Dr. L. to Dr. JF.

London, Mar. 28, 1800. '* Sent him fresh cow-pox matter."

Dec. 24. " Sent him vaccine matter in a glass bottle,

from the Vaccine Institution, as well as two planes

of glasses, one from Dr. Woodville and the other from
Mr. Johnson. Explained Dr.Woodville's, Dr. Pear-

son's, and Dr. jenner's opinions, respecting the

wearing out of the effect of the matter."

Feb. 19, ISOl. " Sent him vaccine matter in a glass

vessel from myself, with a letter and vaccine matter

from Dr. Pearson."

I have honour to be, sir, your very obedient servant,

Bolt Court, Fleet Street, April 16, 1817. '

T. J. PeTTIGREW.

LXX. On a new Mode ofpreparing arsenicated HydrogenGas
j

with the last Experiments of Gehlen on this Subject.

[The experiments wliich tliis paper announces, possess a peculiar interest,

from the melancholy fate of the experimenter, M. Gehlen, who fell a vic-

tim to the deleterious effects of the i^as, the constituents of which he was
analysino;. The account uf them which follows, has been made up from
the memorandums he left behind him; and the observations which are

— added are from the pen of the ingenious M. Guy Lussac*.]

Xn order to ascertain how arsenic is affected by caustic potash,

M. Gehlen put 200 grains of arsenic along with three times as

* From the Annates dc Chimie et dc Vki/sique, for October 181(3.

• •
* much
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much of the lye of caustic potash of a specific weight, in a di-

stilling apparatus fitted to collect the gas. At first only the air

of the vessels was disengaged ; nor was any gas collected until

the greater part of the water had evaporated and the lye had
thickened and begun to bubble up. A disengagement of gas

then conuuenced, which continued with rapidity until the mass
was dried. The gas which was obtained had no smell, and
burned with the slight and scarcely perceptible flame of hydrogen

gas. The residue in the retort occupied a large space ; when
withdrawn it was found to be spongy, of a deej) red brown in the

inferior part, and inclining to black in the superior, in the ca-

vities of which some small octagonal crystals of arsenic were ob-

served. The mass quickly attracted the humidity of the air, and
its colour changed from a red to a blackish brown. When water

was thrown over it, it dissolved quickly, became heated, and dis-

played a rapid ebullition, which however soon ceased. The gas

which developed itself had the smell of garlic, somewhat resem-

bling that of hydrosulphuric gas. After all the pieces of glass

were separated, and the finest of the crystals of arsenic washed,
the liquid part which was very alkaline was filtered, and the re-

sidue washed upon the filter.

Observations.

I have repeated the experiment of Gehlen, and have found that

it has been described with much exactness ;— I would only add
some remarks.

The dissolution of potash ought to be perfectly caustic. It

is only, as Gehlen has observed, when it is very concentrated that

it acts upon the arsenic; the gas, which then disengages itself

in abundance and with rapidity, is nothing else during all the

time of its disengagement but pure hydrogen gas ; it does not
deposit any arsenic during its combustion, and consumes exactly

half a volume of oxygen.

When, instead of arsenic, its oxide is emj)loyed, it also gives

out a good deal of hydrogen, but only when the potash is nearly

desiccated and the temperature elevated. The result of the de-
composition of water by the potash and the oxide of arsenic is

an arseniate of potash, which may also be obtained by heating
together the oxide of arsenic and carbonate of potash fused and
deprived of water. In this case the carbonic acid is given out,

and one portion of the oxide is reduced to acidify the other.

The mass of a deep red brown resulting from the action of the
caustic potash upon the arsenic appears to me to be a mixture
of arseniate and arseniuret of potash. It is not likely that it

can consist of arsenite; since, when the oxide of arsenic acts

^iipon potash or upon its carbonite, it produces an arseniate.

The
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The arseniiuet, which seems to me quite analogous to the alka-

line phosphuret, decomposes water as soon as it comes in con-

tact with it, and from this decomposition results arsenicated

hydrogen gas, which disengages itself, because, similar to phosr

phuretted hydrogen gas, it does not possess any acid properties.

I believe it, too, to be identically tlie same with the gas which is

obtained by heatiner the arseniuret of tin with hydrochloric

acid. One portion of liquid which was very alkaline, being fil-

tered and supersaturated with hydrochloric acid, yielded but a very

slight yellow precipitate with hydrosulphate of potash, and only

discoloured a very small quantity of the red sulphate of man-
ganese. Another portion of liquid was saturated with acetic

acid, then evaporated to dryness, and treated with very concen-

trated alcohol. The acetate of potash was found to predominate

in the base, although the two salts were originally neutral, and

the residue consisted of arseniate acid of potash. A similar di-

vision was obtained by evaporating neutral art-eniat of potash,

which never crystallizes so well as when combined with an ex-

cess of acid, and then it is analogous to tartrate of potash.

It is remarkable enough that hydrogen gas does not combine
with arsenic when potash is made to act on that metal, while it

combines very vv'ell with it when the arseniuret of tin is decom.-

posed by hydrochloric acid. I apprehend thaf this difference is

owing solely to the temperature, which is much greater in the

first case than in the second ; for I am certain that by a spirit

of wine heat arsenicated hydrogen gas may be decomposed. It

is nearly the same with carbonetted hygrogen gas ;—if it is pre-

pared at an ordinary temperature it contains a considerable

quantity of carbon, and very little or none at all vvhen obtained

at an elevated temperature.

In the preparation of phosphuretted hydrogen gas by potash,

a gas is often obtained V\'hich has not the property of inflamma-

bility when in contact with the air, and wliich probably is some-
times pure hydrogen. Is it not probable that this may also pro-

ceed from too high an elevation of temperature ? For phosphu-

retted hydrogen gas is easily decomposed by heat, and that which

is obtained by the dissolution of phosphuretsin water is always

more charged with phosphorus than that which is produced by
heat. I may remark, that although arsenicated, phosphuretted,

or carburetted hydrogen gas is decomposed at a temperature

which may be supposed little different from red heat, it does not

follow that hydrogen gas ought necessarily to combine with ar-

senic, phosphorus and carbon, at a temperature a little inferior;

for there is always a distance more or less great between the

temperature necessary to effect a combination, and that which
is sufficient for a decomposition.

Arsenic
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Arsenic acts I'.pon barytes, but not so much as potash. Bv
passing the vapours of arsenic over red barytes, a combination

took place, the barytes beiiig entirely penetrated with the ar-

senic. On adding cold v/ater, no disengagement of gas took
place ; but by heat I obtained a little arsenicated hydrogen gas.

I made afterwards a mixture of subcarbonate of soda in solu-

tion and arsenic ; I put it into a glass vessel to which I had
adapted a tube to collect the gas, aiid exposed it to a red heat.

The arsenic began soon to volatilize, and disengaged but a small

quantity of carbonic acid, which might be owing to a little of the

oxide of arsenic which always accompanies arsenic exposed du-
ring some time to the air. The subcarbonate did not appear to

have experienced any alteration.

From these observations it v»'ill be seen that arsenic has great

affinities to sulphur, and especially phosphorus; like them it

combines with several oxides, and like phosphorus it forms with
hydrogen gas a combination which does not possess acid pro-
perties. I3ut it ought to be placed after phosphorus, because its

affinities are weaker, and it does not disengajge the carbonic acid

of carbonates.

In making these experiments I have had occasion to remark,
that hvdrosiilphate of potash dissolves an enormous quantity of
sulphuret of arsenic, I was led from that, to endeavour to neu-
tralize the hydrosulphate from the sulphuret of arsenic by the
aid of a current of hydrosulphuric gas, but did not succeed. At
the end of some davs the b.ydrosulphate had allowed much of
the sulphuret to precipitate, although in a close vessel; but for a
long time it still preserved a considerable quantity. Hvdro-
sulphuric gas has not, however, the property, like potash, of dis-

solving any sensible quantity of suljihuret of arsenic. I would
compare tlie hydrosulphate of potash and of arsenic to the
prussiate of potash and of zinc, which I have been equally imable
to obtain in a neutral state. In general hydrosulphuric acid has
a great affinity to hydrocyanic acid ; but its tendency to form
triple combinations is not nearly so well marked.

G.L.

LXXI. On AnimalcjileSj—particularly on the Polypes,

To Mr. Tilloch.

Sir, — Ohould you think the following remarks upon an in-

teresting branch of natural history worthy a place in your valu

able Magazine, an early insertion of them will much oblige, sir,

Your very obedient servant,

Liverpool, April 12, 1817. JoHN ByWATER.

. . That
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That science has received many advantages from the aid of

different optical instruments is a fact universally established: hut

I shall now only instance them in what is termed the microscopic

world ; where principles and n)odes of animal existence have
been brought to light, amongst the different tribes of animal-
cules, which must have remained unknown but for the aid of the

luicroscope. This circumstance, and the great degree of ob-

scurity which still hangs about this branch of natural history, in-

duced ine to commence an inquiry into it, thinking that the dis-

covery of other unknown laws and modes of animal existence

might reward the efforts of any one who had patience to pursue

the investigation : and during this inquirv several results oc-

curred which may not he unworthv of notice, as they may tend

to remove a portion of the obscurity to which I have alluded.

If we attentively examine most of the generally received opi-

nions respecting the different tribes of animalcules, we shall find

them very unsatisfactory, as they lead to inductions which are in-

compatible with that simplicity and correctness of design every

where discoverable throughout the works of creation.
• The opinions formed res])ecting the hydras, or fresh-water

polypes, are of this character ; for it is stated by most writers on
natural history, that polypes form a link in the chain of created

being-s which unites the animal to the vegetable kingdom, an in-

ference resting chieflvon the supposed fact that they possess pro-

perties of both the animal and vegetable nature. That they possess

several of the animal functions is very evident, by their power of

moving from one place to another, and of swallowing and di-

gesting their food : and that thcv have strong marks of the ve-

getable nature is equally certain ; lor when one of them is cut

into several slips or pieces, each piece in a little time becomes
a perfect being like the parent or stock from which it was taken,

—a result which seems to establish its vegetable character: but if

we attend minutely to several other circumstances, we shall find

that this reasoning will lead to conclusions at variance with

themselves, and incompatible with the general harmony of Na-
ture.

In the animal frame there is a complete organization that runs

through the whole being, with which the will or mind of the

animal seems intimately connected ; but if any part is cut off,

that part will not possess this completed organization, conse-

quently its animal functions will be destroyed. With this general

view of the animal character, let us consider the various facts

related of this race of beings, which forms the supposed uniting

link between the two kingdoms.
One of the facts in favour of this conclusion is obtained by

cutting- a polype to pieces in every direction fancy may suggest;

for
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for each part, whatever may be its shape, becomes a perfect

being in a little time. Now this is not the case, even with every

part of a vegetable ; for in general it is only when they are cut

agreeably to certain rules that we can depend on an increase of

plants;—hence the organization of these animalcules cannot be

so completely connected as that of vegetables.

This opinion is supported by other facts related of this race

of beings ; for portions of diilerent polypes may be united to-

gether, the head of one when brought iiito contact with the

trunk of another (luickly forms a perfect union ; they will also

exist and perform all their functions after they have been turned

inside outwards like a turned glove ; and that even if one polype

be thrust into the body of another, they will unite and become
cne distinct animalcule. These are results not only ineompa-

tible with the exquisite formation of the animal frame, but dis-

play far less organization than belongs to the vegetable tribe.

Yet how can this evident want of organization be reconciled

with the animal functions they evidently do possess, which we
know must depend upon a far more complete and coiniected

formation than what obtains even among vegetables? This

embarrassment gives birth to new opinions; but it is only from an
extensive view of the subject, and the strictest attention to ex-

perimental results, that we can entertain a reasonable hope of

being enabled to form more correct notions respecting this cu-

rious branch of natural history.

After having j)aid considerable attention to that class of ob-

jects termed onimalcula infusoria, 1 concluded that the larger

kind were porlions of mucilaginous matter in which a great num-
ber of smaller animalcules resided, and that these animalcules

had the power of shaping the mucilaginous masses, derived from

the decaying vegetables and their own secretions, into such forms

as to be able to move them by their aggregate force for all the

purposes of pleasure and existence.

That these larcrer animalcules are composed of a number of

living beings is highly probable; because when strongly iiluniinated

by an obli(iue light they seem to consist of very small distinct

scintillating points, and if we magnify them by a direct steady

light we discover that these small points are more or less opaque

:

tliese appearances, therefore, naturally induce the inference that

they are composed of a number of parts each possessing di-

stinctly the princij)les of vitality. When polypes are magnified

they appear covered all over with dark spots ; therefore may we
not conclude also, that these are small groups or single animal-

cules living in mucilaginous matter obtained from decayed vege-

tables and their own secretions, which they have the power of

forming into the shape we call a hydra or polype i"

That
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—particularly on the "Polypes,-

That the whole trihe of animalcules possess animal functions,

and are not merely organic particles without these powers, as

Buffon and some others have imagined, is extremely evident

;

although there are some very peculiar pha^nomena attending

polypes which appear irreconcileable with this idea; but perhaps

these peculiarities furnish the best means we have of ascertaining

the real nature and character of this curious race of beings.

That they possess animation we have the strongest evidence, and
that thev have qualities corresponding to the vegetable character

seems equally certain ; and in my former remarks I have en-

deavoured to show that their organization as a mass is not even

so complete as that of vegetables : therefore these seemingly ii-

reconcileable principles,and the contrary results that attend them,

force upon us the conclusion, that they are merely portions of

mucilaginous matter, in which a great number of smaller ani-

malcules reside, and that these masses owe their organic cha-

racter and animal functions, as well as their curious varieties, to

the influence of these little creatures.

Thus we obtain an easy solution to the wonderful fecundity

these beings display in their povvers of reproduction; for, if they

are congeries of smaller animalcules, it readily explains why each

part when cut off from the rest should possess this reproducing

power ; for each part so cut must contain a number of these

smaller animalcules; consequently they will possess the same
functions as the collection from which they were taken, and will

instinctively exert their energies in giving to the portions of

mucilaginous matter to which they belong all the characters the

original mass possessed, which are doubtless the most appro-

priate to their capacities and enjoyment.

The experiments and observations which led to these conclu-

sions were made during the last summer; but in the following

autumn and winter I obtained other results more decidedly in

favour of this transforming principle. About the latter end of

September I procured some water from a stagnant pool covered

with a large quantity of green matter, which appeared to be a

species of the conferva; this I anticipated would furnish a great

number of interesting objects for the microscope. Upon ex-

amining a part of this water I found it crowded with a vast

number of the enchelis, or small portions of green matter endowed
with a degree of animation; and agreeably to what I have sup-

posed, they evidently derived this animation from the small ani-^

malcules they contained, %vhich have generally been mistaken for

intestines. These portions when seen distinctly appear rather

more elliptical than an egg, and each end is nearly transparent;

but generally the middle part seems the abode of about twenty

Of more smaller animalcules, which swing from side to side when
these
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these aggregate animalcules are in motion> and are clearly the

means by which they move from one place to another. When
the dark points or smaller animalcules increased in number, the

middle of these mucilaginous masses, which I have termed ag-

gregate animalcules, swelled out till they became almost round
;

at the same time losing a great share of their activity. It was
in this inactive state they united in large quantities, and floated

withrut motion on the surface of the vv'ater; yet they remained

in this apparently inanimate state but a sl.ort period ; for this

matter gradually lost its green vegetative appearance, and
became a brown mucilaginous body, which assumed new cha-

racters.

It was out of this mucilaginous matter that numerous aggre-

gated animalcules of various kinds derived a more animated state

of existence ; but the gradual change of a large portion of it into

different clusters of tlie polypes termed vorticellce, rendered this

part of the jirocess highly interesting, and strongly supported

the idea that all the animalcula infusoria are aggregations of

small animalcules living in lumps of mucilaginous matter.

Amongst other brov/n mucilaginous portions obtained from dif-

ferent quantities of water, one in particular did not give out any
of the Vortice ItcB, hut an abundance of distinct large animalcules,

which moved about with the greatest facility;—may we not there-

fore justly infer that, though their act of separation from the

brown mass was not observed, they, as v/ell as the whole tribe

of what are called animalcules, are generated by a similar prin-

ciple to the vortictUcer'—an instinctive power which these dark
molecules or smaller animalcules possess of giving to various parts

of decayed vegetables and their own secretions all that variety

of shape and character which belongs to this part of tlie animal
kingdom ?

In the A^arious observations I made on stagnant water during
the winter, I found that the green vegetative appearance which
seemed to reside in the mucilaginous part of what I have termed
aggregate animalcules, varied with the weather j for when it be-
came mild this greenness increased, but as quickly decreased
when the weather became cold, giving strong indications of the

vegetable as well as animal nature of these little creatures.

The production known among the natives of the East Indies

by the name of '^ Lalan lout, or sea-grass," gives a much stronger

disj)lay of this two-fold character ; as its green appearance is such
that it is mistaken by strangers for grass; yet when caught in the

hand it glides through the fingers and withdraws into the sand,

leaving an impression of its mucilaginous and animated nature.

As by the principles here developed it docs not appear in-

compatible with what are termed the vegetable and animal pro-

cesses.
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cesses, for tliem to go on and exist together,—may it not be in-

ferred with some probability, that they exist and proceed to-

gether throughout the vegetable process? for innumerable quan-
tities of small aggregate animalcules, similar to most I have
mentioned, can be obtained from all young vegetable matter

wlien subjected to infusion.—I hope this suggestion will induce

others to turn their attention to these interesting phaenomena :

for it is only by a more strict and extensive inquiry into this

branch of natural history, that we can expect to arrive at clear

and satisfactory conclusions.

LXXII. On a Coffee-Simmerei\ By Dr. Carey,

To Mr. Tilloch.

Sir, — 1 HE use of coffee becoming every day more extensive

in this country, I presume that any suggestion, for the improve-

ment of that pleasing and salubrious beverage, cannot i)e unac-

ceptable to the public. Under that persuasion, 1 beg leave to

communicate a method of coffee-making, which I have long

practised, and which I find to answer my purpose better than

any other; though I have tried several, and bestowed on the

subject a share of attention, which your readers will hardly deem
censurable, when apprised that coffee has, for the last three years,

been my oviy beverage, except morning and evening tea.

l\Iy process, sir, is that o{ simmering over the small, but steady

flame of a lamp—a process, at once siinpie, easy, and (without

watching or attendance) uniformlv productive of an extract so

grateful to the palate and tlte stomach, as to leave me neither

the want nor the desire of any stronger liquor.

But, to accomplish this, a vessel of peculiar construction is

requisite.—Mine is a straight-sided pot, as wide at top as at

bottom, and inclosed in a case of similar form, to which it is

soldered air-tight at the top. The case is above an inch wider

than the pot—descends somewhat less than an inch below it

—

and is entirely open at the bottom—thus admitting and con-

fining a body ofhot air all round and underneath the pot —The
lid is double ; and the vessel is, of course, furnished with a con-

veniont handle and spout.

In this simmerery the extract may be made either with hot

water or with cold. If intended for speedy use, hot water will

be proper, but not actually hoilm^j;: and, the powdered coffee

l)eing added, nothing remains, but to close the lid tight, to stop

the spout with a cork, and place the vessel over the lamp; where

it may remain uii- attended and unnoticed, uatil the coffee is

wanted
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Wanted for immediate use. It may then be strained through a
bag of stout, close linen, which will transmit the liquid so perfectly

clear, as not to contain the smallest particle of the powder.

The strainer is tied round the mouth of an open cylinder, or

tube, which is fitted into the mouth of the coffee-pot that is to

receive the fluid, as a steamer is fitted into the mouth of a sauce-

pan; and, if the coflfee-jjot have a cock near the bottom, the liquid

niav be drawn out as fast and as hot as it flows from the strainer.

If the coifee be not intended for speedy use, as is the case with

me, who have my simmerer placed over my night-lamp at bed-

time, to produce the beverage which is to serve me, the next day,

at dinner and supper ; in such case, cold water may be used, with

equal or perhaps superior advantage ; though I have never found

nnv perceptible difference in the result, whether the water em-
ployed was hot or cold. In either case, it soon begins to sim-

mer, and continues simmering all night, without ever boiling over,

and without any sensible diminution of quantity bv evaporation.

With respect to the lamp—although a fountain-lamp is un-

doubtedly preferable, any of the common small lamps, which are

seen in every tin-shop, will answer the purpose, provided that it

contain a sufficiency of oil, to continue burning bright during

the requisite length of time.—The tube, or burner, of my lamp,

is little more than one eighth of an inch in diameter: and this,

at the distance of one inch and three quarters below the bottom
of the pot—with the wick little more than one-eighth of an inch

high—and with pure spermaceti oil—has invariably performed,

as above described, without requiring any trimming, or other

attention, and without producing any smoke; whereas, if the

wick were too high, or the oil not good, the certain consequences

would be smoke, soot, and extinction.

One material advantage,attending this mode of coffee-making,

is, that a smaller cjuantity of the powdered berry is requisite to

give the desired strength to the liquor.—The common methods
require that the powder be coarse; in which state, it does not give^

out its its virtue so completely, as if it were ground finer: but,

in this process, it may be used as fine as it can conveniently be
rendered ; and, the finer it is, the smaller will be the quantity re-

quired, or the richer the extract; as I have agreeably experienced,

since I have been enabled, by the new invention of Messrs.

Deakiii and Duncan of Ludgate Hill, to have mv coffee at once
reduced to the proper degree of fineness, by a single operation,

without the tedious labor of a second grinding, with the mill

tightened. I am, with due respect, sir,

Your obedient humble servant,

West Square, Lambclli, Ajiril 2, 1817. JoHN CaREY.

Vol. 49. No.228. April 1817. T
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LXXIII. Analysis of a vegetahle colouring Matter.
By JM. V^AuauELiN.

J>ll. Thouin lias requested me to make an analysis of a new
species of lac, which has been sent him bv M. Morenas.

This substance, M. Morenas says, is found in hives constructed

by little insects, at the extremities of different treeSj which being
entirely covered with them go soon to decay.

Dr. Roxburgh says he observed some thousands of excessively

small animals overrunning this lac, and the branches to which
it is attached, the greater number of them issuing from small

holes which are in the surface of the hives. These insects run

swift enough, but they are so numerous that they press one upon
another.

The matter which forms these hives or cells has the appear-

ance of transparent amber ; in each cell there appears a little

bag filled with a thickish red liquor similar to a jelly; the other

part of the cell contains a white matter.

The Indians have given the name of lackscha to these cells,

because of the innumerable quantity of small insects which they

inclose—a lack signifying a hundred thousand.

This lac has a red purple colour approaching to violet ; it has

no taste, but it has a smell of amber similar to that of ants. If

is neither soluble in water nor in alcohol
;
yet with the aid of

heat a very slight violet colour may be drawn from it.

The acids, and especially the sulphuric and muriatic, mixed in

water, dissolve this lac very easily, and convert its colour into a

bright red. During the dissolution of this matter in the acids,

an effervescence is produced by a small quantity of carbonate of

lime which it contains. The lac may afterwards be precipitated

from these acid solutions by means of the alkalies, provided no
more than a quantity sufficient for exactly saturating the acid

is used. The liquor still preserves after this precipitation a slight

reddish colour.

The alkaline carbonates dissolve still more promptly and
eawly this colouring matter ; the colour which the solution pre-

sents is a beautiful violet. As the alkalies precipitate this mat-
ter from the acids, so do the acids precipitate it from the alkalies.

Flax, silk, or cotton, plunged into solutions of this lac, either in

acids or in alkalies, do not take any colour, unless prepared by
suitable mordants.

I have dyed flax of a very beautiful red approaching to

scarlet, by plunging it in an alkaline solution of the lac, after

having prepared it with a hot solution of muriate of tin, and by
turning it by little and little in a mixture of the muriatic acid

with
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with water. Silk I have also coloured by the same process;

but the colour was not so rich,—it was that of the hortensia

rose.

I have since proved the quality of the colour thus applied to

flax and silk, both with soap and with slight acids, and I have

remarked that it does not detach itself. The only effect pro-

duced is, that the acids make the colour j)ass to a red more lively,

and more like scarlet, and the soap on the contrary makes it turn

to violet.

Flax and silk coloured with this substance preserve, even after

being dried, the odour of amber which distinguishes the lac.

The solution of colouring matter in the alkaline carbonates

is precipitated by solutions of tin or of alum into beautiful lacs,

which are either red or violet according as the liquor remains

acid or alkaline after the precipitation. These lacs appear to

me very substantial.

I cannot doubt, after the experiment I have made, slight as it

is, that the colouring matter in question may be employed with

success both for dveing and painting. It would, however, be

desirable to procure a quantity sufficient for making greater and

more varied experiments than the small quantity which I have

had has enabled me to make.
As the carbonate of potash (ordinary potash) dissolves it with

the greatest facility, and as this alkali is every where to be pro-

cured at a cheap rate, I think it the best which can be employed
for extracting the lac from the hives in which it is contained.

It would be necessary to dissolve the potash in three or four

parts of water, and to boil the hives in it : when the solution has

taken place, the liquid ought then to be strained through a

cloth.

The soluticm should afterwards be desiccated by me.'ins of a

gentle heat, so as not to destroy the colouring matter, and then

put into vessels for transportation.

When wished to be used, it will be sufficient to dissolve this

compound in water.

LXXIV. Answer to Mr. Farley; with cursory Remarks on the

Bloiv-pipe and Safety-lamp.

To Mr. Tilloch.

Sir,— X AM sorry that I have only this moment for the first

time seen the last Number of The Philosophical Magazine and
Journal. Mr. J. Farley, I find, has there introduced my name in

relation to an oil obtained from "oil of wine." I must consider

that his animadversions are at once precipitate and uncalled for.

T 2 My
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My remarks in reply shall be concise—indeed any notice from
me verges on superfluity.

I simply alluded to the residuum of the oil of wine when the

ethereal vapour was expended in the minimum combustion de-

tailed ; I did not exalt it to the merit of a discovery, but indi-

rectly alluded to it as a thing the knowledge of which was not

confined to me. The terms were genera!, and Sir II. Davy
might as well question the allusion made to the new acid gas.

I have never once said that it occurred to me, individually, in

the prosecution of experiment.

It cannot be my wish to deprive Mr. J. Farley of all the ad-

vantages which mav result from his mightv discovery of the
^' peculiar fixed oil.'' For my own part, it is. I think, with the

title of discovery, too splendidly adorned. However, we shall

110 doubt receive a masterlv analysis of its chemical constituents

from this gentleman ; until which period, I shall certainly hesi-

tate to rank as a new body what only " seems" to be " a peculiar

fixed oil," from a superficial and cursory examination of it.

I cannot charge my memory at present with any conversation

with Mr. Farley relative to this substance, except that he told

me at one time, it was heavier th;m water, and at another period,

lighter. In the first instance, I distinctlv told him that I had
tried platinum in oil of wine. Certainlv, if a person has made
a discovery, he has a right to publish it—My paper only detailed

^' the phoenomena of platinum and other wires in inflammable

media." I shall not envy Mr. Farley his discovery— I only say

that he has been rash.

I read with some interest Dr. Clarke's proposition for an im-

provement in the oxihydrogcn blowpipe, in the last Number of

the Annals of Philosophy; because yo7i yourself proposed to

me exactly such an appendage, to increase the intensity of the

flame, two or three months ago*. The rough sketch you gave

me at the time, I have somewhere in my possession. There can

be no doubt but that such a fasciculus would exalt the ignition.

I omitted to mention an experiment by which any one tnay

satisfy himself of the success of the appendage I have presumed

to recommend to Davy's lamj), by which it may relight itself.

Compress a spiral wire of the thickness of a knitting needle, lieat

this red hot, blow out the candle and bring it over the wick like

an extinguisher. It will be immediately rekindled.

* The proposal alluded to was to interpose a lumdle of capillary tubes

between the holder of the compressed mixture of gases, and the small tube

tl:rou;:h which it is ejected on the lamp; but as I had not applied it to use

in any wav whatever, or published it, but the same idea may have oc^

curred to others, the merit belongs in justice to Dr. Clarke, who first gave

it -to the public.—A. T.

Your
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Your reply, sir, to Mr, Stephenson is most conclusive, and
will be by all generous and candid minds accepted, as fatal to

the priority claimed most unwarrantably by this person. Mr.
Stephenson, however, has one merit, namely, that of an exact

<:opyisf,—witness even the tritnmer for the lamp. The miner
will remember his " Davy" with gratitude, wb.en the " Idea" of

Stephenson will be consigned to nntive " nothingness." The
beings of former ages could never have anticipated the happy
period when the miner should encounter a magazine of fire-damp,
in full consciousness of security, and, as Lord Erskine well ex-
presses it, " with Davy's magic lantern by his side."

I am with full respect, sir,

Your obliged servant,
Glasgow, April 23, 1817.

>

J. MURRAY.

LXXV. Notices respecting New Books.

IVl. Conrad Loddiges, of Hackney, so long celelirated as a

cultivator of plants, is preparing for the press a work called The
Botanical Cabinet, which is to come out in numbers, containing

coloured plates of exotic and British flowers which have blown
in his garden. This will comprehend a great number of the

most curious species known in Great Britain.

Mr. William Phillips, author of the Outlines of Mineralogy
and Geology, will publish next month a small duodecimo volume,
comprising Eight familiar Lectures on Astronomy, delivered at

Tottenham last winter to a numerous audience consisting chiefly

of young persons. It will contain the requisite diagrams and
illustrations ; and being intended for the initiation of the young,
and for those who are unacquainted with the science, its numerous
terms are as umch as possible avoided, and such as cannot be
avoided are fu!ly explained, in these Lectures.

Mr. Thomas Forster has just published the fifth edition, ^vith

additions, of his Treatise on the Brumal Retreat of the Swallow;
together with a copious Table of Reference to author*; who have
treated of this subject.

LXXV I. [Proceedings of Learned Societies,

ROYAL SOCIETY.

April 17. JL HE Society having assembled after the holidays,

the conclusion of Mr. Marshal's Natural History of the Ciniia-

T 3 men
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mon Tree was read. The true cinnamon tree rises to the height

of thirty feet ; its roots yield camphor j its leaves are seven or

eight inches long and two or three broad ; its Hower is white,

and of a most disagreeable odour ; but its berries are greedily

devoured by the birds. What is called cassia is tlie receptacle

and unr'ipe ^eeds of the lai/ru^ ciiir?ar7i07ni/m. In ('evion there

are four cinnamon plantations containintr from 10(0 to 3000
acres each : three of them are represented as being well culti-

vated, and the fourth in a rather decayed and unproductive state.

The Chinese, it appears, were the great traders \n cinnamon;

but, according to Ribiera, there is no account of then- con)merce

in this article before the ninth century, Mr. M. thinks that the

term scinnamon and cassia are of Malay origin, and that the tree

was originally cultivated for its bark by the Malayans.

Mr. Knight communicated a supplement to his former paper

On the Binomial Theorem, in which he acknowled<;es that the

method he proposed is found in the work of the late Mr.Spence,
which he had not seen till very recently.

C. Babbage, Esq. F.R.S. comnnmicated an ingenious paper

on the use of analogy in mathematical reasoning; but the greater

part of it was of a nature unfit for public reading.

April 24. A paper by Mr. Uppington, describing the nature

and advantages of an instrument which he calls an " electrical

increaser," was communicated bv Dr. Pearson, and read. It

consists of a series of brass plates which carry and retain the

electric fluid; but as tlieir construction was exhibited by draw-

ings, it is impossible to convey a distinct idea of this apparatus.

The details of the experiments were originally connnunicated in

letters to the late Lord Stanhope.

ROYAL SOCIETY OF EDINBURGH.

On the 13th of January the annual election of office-bearers

took place, when Lord Glenlee was chosen one of the Vice-pre-

sidents in the room of the late Lord Meadowbank ; and Pro-

fessor Jameson, Colonel Emery, Dr. Macknight, and Professor

Dunbar, Counsellors, in the room of Walter Scott, Esq., Dr.

Jamieson, Dr. Brewster, and Mr.Brice, who went out by rotation.

Since our last Report, the Rev. Mr. Allison read a second part

of his Biographical Account of the late Alexander Eraser Tytler,

Lord Woodhouselee, and his writings.

A paper by Mr. Thomas Lauder Dick, on the appearances

called the "Parallel Roads" in Glenroy, in the shire of Inverness.

This glen extends about eight or nine miles from NE. to SW.
and consists of six or seven distinct vistas or reaches, produced by

the projections and bendings of the hills. It is very narrow, and

the river Koy runs along its bottom. On the sloping sides of

the
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the hills on each side are seen what liave been called the Parailel

Roads,—a series of shelves receding one above another, through

the whole extent of the glen. In most parts they are three in

number, in some parts only two : in one place five are distinctly

perceptible. Each shelf preserves a horizontal position through-

out the length of the glen. The second road is about thirty

yards lower tlian the first, and the third about sixty lower than

the second. In number, height, and position, they are similar

on the opposite sides of the glen. Their surface inclines out-

wards in a slope of about one foot in five, and their greatest

breadth is about twenty yards, but in many places much less

where the materials of the hills are hard.

These shelves, which some have supposed to be artificial, Mr.
Dick shows, very satisfactorily, must have^been produced by the

action of the surface of a vast lake, which must have filled the

valley, but undergone a series of successive subsidences, by the

bursting out of its waters, corresponding to the number of

*' roads" now visible. He has, he thinks, ascertained the point

in the glen through which the waters rushed when the lake sub-

sided to the second level. =->

Mr. Dick supports his theory bv observations made on the

margins of deep lakes in the Highlands, and by an analogous

road or shelf, which surrounds a valley above the town of isu-

biaco, forty-six miles east from Rome, and which is known to

have been once on a level with the waters of the lake, by the

ruins of the baths of Nero, and of the aqueduct by which Ap-
pius Claudius conveyed water from this lake to Rome, though

the lake is now nmch lower.

Dr. Brewster communicated experiments made by himself and
Dr. Gordon on the human eye, relating chiefly to the refractive

power of the a(|ueous, vitreous, and crystalline humours, and to

the polarizing structure of the difl^erent parts of this organ. Con-
trary to the received opinion, the aqueous and vitreous humour
were found to have rciVactive powers greater than that of water,

that of the vitreous humour being the highest. The crystalline

lens exhibits a polarizing structure exactly the same as quartz,

or one set of doubly-refracting crystals, or the same as the mid-
dle coats of the crystalline lens in fishes (Phil. Transac. Lond.
for 1816, p. 311,), The iris has the same structure, but the

cornea had an opposite structure, nearly the same as that of cal-

careous spar ; or the same as the outer and inner coats of the

crystalKne lens in fishes. The tint polarized by the crystalline

of the human eye is a faint blue of the first order.

A paper by Dr. Craigie was read, on the affinity betwe«i the

Persian and the Greek and Latin languages,

A letter from T. Allan, Esq. gave a sketch of the mineral

T 4 structure
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"structure of the country round Nice. It is chiefly composed of

limestone, disposed in irregular strata, containing shells of the

same description with those of the sea beneath.

Sir George Mackenzie read an essay On the Theory of Asso-

ciation in Matters of Taste. It is of considerable length, and
occupied the whole time of three meetings of the Society.

SOCIETY OF ANTIQUARIES OF LONDON.

On the 23d of April, being St. George's Day, the Society of

Antiquaries met at their apartments in Somerset-place, in pur-

suance of their statutes and charter of incorporation, to elect a

President, Council, and Officers of the Society, for the year en-

suing ; whereupon
George, Earl of Aberdeen,

Right Hon. Sir J. Banks, Bart.

F. A. Barnard, Esq.

William Bray, Esq.

Nicholas Carlisle, Esq.

Taylor Combe, Esq.

eleven of the Council, were re-chosen of the New Council; and

Henry Ellis, Esq.

Hugh Leycester, Esq,

Samuel Lysons, Esq.

Mat. Raper, Esq.

Robert Smirke jun. Esq,

Samuelj^ord Bp. of Carlisle,

Hon.Rev. H.C.Cust,
George Dance, Esq.

Thomas Lord Granthani,

Charles Hatchett, Esq.

Thomas Murdoch, Esq.

Sir John Nicholl, Knt,

,Iohn Rennie, Esq.

Colonel R. E. Roberts,

Rev. S, Weston,

ten of the other members of the Society, were chosen of the

New Council, and were severally declared to be the Council for

the year ensuing.

And, on a Report made of the Officers of the Society, it ap

reared, that

George, Earl of Aberdeen, was elected President;

William Rray, Est). Treasurer;

Taylor Combe, Es(|. Director;

Nicholas Carlis|[e, Esq. Secretary; and
Henry Ellis, Esq. Secretary for the year ensuing.

The Society afterwards dined together at the Crovrn and Anchor
Tavern in the Strand, accordiiig to annual custom.

BATH LITERARY AND PHILOSOPHICAL SOCIETY.

March 17- Mrs. Grose favoured the Society with some spe-

cimens of the Cicada inannaferevs, or locust of New South

Wales, and likewise of the wild honev or manna deposited by

that aiiiiii;!-] on a hirge forest tree called the Eucalyptus. This

insect continues but a siiort time in its winged state : it was first

observed in November 1800, by Colonel Paterson, in the pupa
state, and on the same day it appeared with its wings through

an opening in the back of the outer covering; it was then in a
very
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very weak state, and slowly left its original abode. The rapidity

with which the insect enlarges after this, is surprising ; in the

course of a few hours it can fly to the top of the tallest eticaly-

ptiis, which generally grows to the height of sixty or seventy feet.

On this tree Colonel Paterson first discovered the manna in great

quantities, apparently produced by these insects. It may be col-

lected both in a liquid and in a saccharine state : the inhabi-

tants gathered it, and used it for some time as sugar, but soon

discovered that it possessed in some degree the quality of manna.
The extraordinary noise these little creatures make is deserving

of notice : the males first begin with a note similar to that of

the land-rail, and repeat it for several times ; at length the fe-

males join, when the combination of notes exactly resembles the

noise of grinding knives or razors ; and hence the insect is po-
pularly known by the name of the razor-grinder. It makes its

appearance about the end of November, and early in January de-

posits its eggs in the ground. The larva is perfect in September,
when it is formed into the pupa, in which state it remains until

November. There is a species of the insect in New South Wales
of the same appearance, and which makes the same sort of noise,

but produces no manna.
Mr. Eckersall observed that the locust, when used as food,

contracts the usual period of life, and induces that cutaneous

affection of winged insects generated on the surface of the body,

producing universal ulceration.

Dr. Wilkinson stated that he had received a letter from Mr,
Bakewell the geologist, communicating that, from some obser-

vations on basaltic formations, he was led to believe that the

basalt makes its appearance at Wick and dips under Bath,
where it has some connexion with the production of the warm
springs.

The Society proceeded to the consideration of a paper for-

merly presented by Dr. Wollaston relative to the tlieory or the

diamond cutting glass. It was stated bv Dr. W(5l]aston, that the

natural point of the diamond answered better than an artificial

point ; and that, in cutting glass, the line descriljed is a tangent

to the face of the diamond. Dr. Wilkinson mentioned that he
had some micrometers made by the late Mr. Coventry, where the

lines on glass had l)een so finely drawn, that the cross lines formed
a series of squares so inniute that twenty-five millions of squares

are only equal to one s(i'i;ire inch. Dr. W, ol)served. that when
a glass is cut pr()|)erlv by a diamond, the line of section has a very

different a|.>pearance from a line drawn bv an improper inclina-

tion of the jjoint ; the particnhvr diffi'rence lie promised to state

at a future meeting. It was conjectured by one of the mcnjbers,

that the effect of the action of the diamond may iiot be a me-
chanical
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chauical section, but a partial solution of continuity efifected by
a vibratory motion.

A member mentioned, that it had been publicly stated to be
in agitation, to contrive an ap|)aratus by which 1000 gas lights

might at once be lighted by electrical means. Dr. Wilkinson
said that he did not deem any electrical apparatus at present

existing, competent in its highest state of excitement to pro-

duce such an eft'ect. Supposing the wires at each light one-

tenth of an inch distant from each other, the sum of all the

striking distances would i)e equal to one hundred inches, when a
thickness of plate of air to be broken through would require a

plate machine twenty feet in diameter, the glass part of which

could not be made for 100,000/.

Dr. Wilkinson next directed the attention of the Society to

the application of his mechanical theory to the phaenomena of

light. He referred to the change of direction in a ball when
obliquely impelled out of air into water, and this he denominated

the refraction of the ball : however inclined, the ratio of devia-

tion is constant and uniform, depending on the difference of re-

sistance between the two media. The same principle Dr. W.
applied to the refraction of light. He considers all transparent

bodies with respect to light, the same as conductors with respect

to electricity ; that is, that the transparency depends on the uni-

versal diffusion of light with the transparent substance, and that

the first portion of light which is rendered apparent, is that

which previously existed in the substance impelled by the super-

induced quantity.

April 7. A paper by iMr. Eckersall, on Locusts, having been

read, Mr. Chapman favoured the Society with some remarks in

opposition to the theory advanced in it by that gentleman. He
objected strongly to the supposition of Mr. E. that any ova

-which might be conveyed into the stomach through the medium
of the locusts, when made use of as food, could afterwards force

their way to the skin, so as to form that cutaneous disease re-

presented by Diodorus Siculus and other writers, ancient as well

as modern, to be so very dreadful in its effects. The President

observed, that the cutaneous disease was more probably a con-

sequence of constitutional debility occasioned by the use of a

food containing so little nourishment.

The plan of a new drag or creeper, for searching for drowned

bodies, was presented to and approved of by the Society. It

consists of an iron rod, at lea-it six feet in length, divided into

three parts by two joints ; so that (the sides of rivers being ge-

nerally sloping) the two extremities of the rod may lie on either

bank, while the central part keeps its horizontal position on the

bed of the river j to which rod are attached a number of creepers

at
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at the end of small chains about one foot asunder. This instru-

ment towed by a small boat, will, it is thought, completely search

the bed and banks of any small river.

Mr. Rotch favoured the Society with the sight of a beautiful

glass flute, made in Paris, of very superior workmanship and
tone. Mr. R. expatiated at some len,<;th on the superiority

which glass possesses over every other substance for the propa-

gation of musical vibrations, owing to its peculiar elasticity, and
the high polish of which it is susceptible.

April 14. Mr. Ricardo having directed the attention of the

Society to the melancholy case of imputed murder by poison,

which occurred lately at Falmouth, and to the conflicting opi-

nions of the medical men examined on the occasion j Dr. Wil-
kinson remarked, that in all cases wliere arsenic is suspected, it

is unsafe to depend on any one apparent proof of its presence;

and that it is only from a combination of a great many unequi-

vocal proofs that a sound inference can be draAui, Although
the ammoniated nitrate of silver applied to a solution of arsenic

produces a lemon-coloured precipitate, yet the shade so nearlv

corresponds with that arising from the same test in combination
with the phosphate of soda, that the one may be easily mistaken

for the other. [Perhaps the only perfect and indubitable test,

as stated by one of the witnesses on the trial. Dr. Neale of

Exeter, is the reproduction of the arsenic by sublimation.-*-

Editor.]

Dr. Wilkinson afterwards resumed the explanation of his

mechanical theory of electricity. Metallic bodies, he observed,

contain the largest quantity of electricity, and non-conductors
the least, the quantum being always proportionate to the capa-
city of the substance. Thus sponge, wood, and marble, when
immersed in water and then removed, produce equal effects on
the hygrometer. The quantity of water each retains is very

(UfFerent,—but it is the excess above their respective capacities

that influences the hygrometer. The same law the Doctor ap-
plied to caloric, conceiving it to be only the excess of heat above
the calorific capacity of the body that affects the thermometer

;

and that to alter that capacity some change in its constituent

parts must take place.

In the case of a conductor of electricity, the Doctor supposes
this principle to prevail so much, that a continued chain of

communications must exist between the electrical particles. The
first spark received from the prime conductor of an electrical

machine he considers to be the natural electricity of the con-
ductor driven forward by a superinduced quantity ;—in the same
mAnncr as in the case of water impelled througli a tube, the

portion
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portion which passes out at one end is driven forward by the

portion passing in at the other.

In illustration of the change produced in electrical capacity

by a change in the constituent particles of a substance, the

Doctor remarked how imperfect a conductor metal becomes
tvhen oxidated

J
—that in other substances the conducting powers

are increased by an increase of temperature :—thus vapour is a

better conductor than water, and water than ice, and the latter

when at a very low temperature becomes a non-conductor.

The quantity of electricity existing in the atmosphere, Dr.W.
considered to be principally regulated by the proportion of va-

pour distributed through the air, dry air being known to be an

excellent non-conductor ; and to this resistance which electricity

experiences with respect to air, the Doctor ascribed the develop-

ment of its true principles. Were air a conductor, no electrical

changes could occur, since there could not be any accumulation

on the one part nor deficiency on the other—we should, in short,

be deprived of all the advantages we derive from atmospherical

electricity. But as it is, action cannot take place without un-

folding a portion of this enlivening principle. The evaporation

of a drop of water, equally with the concourse of floating fields

of vapour, elicits more or less electricity; and it is from the

process of equalization which takes place when showers descend

on plants containing different proportions of electricity, that that

action proceeds which excites and stimulates vegetation.

Dr.W. concluded by observing that he should apply these prin-

ciples to the explanation of the Leyden phial at the next meeting.

LXXVII. Intelligence and MisceUa7ieous Articles.

KXPLOSION OF AN ENGINE-BOILER.

V-)n Friday morning the 4th of April, a most lamentable oc-

currence took place at Norwich. Just after the steam packet,

bound from that place to Yarmouth, had started, and before she

had proceeded twenty yards, the boiler burst with a most dreadful

explosion. The boiler was a cylindrical vessel, about eight feet

long and four feet two inches in diameter, of wrought iron, ex-

cepting one end, which was made of cast iron. The latter gave

wav and was propelled towards the stem of the vessel, while the

body of the boiler was thrown in a horizontal direction out of the

stern, sweeping all before it; at the same time that the concussion

of the air and steam completely unroofed the vessel from one end

to the other.

When tiie explosion took place there were twenty-two people

on
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on board, of whom only four remained unhurt. Nine were killed,

and the remainder more or less wounded ; and of the latter three

are since dead, the engine-man, named Diggins, being one of

them.

As might he expected, tiiis event has spread a very general

alarm, and p'-oved injurious to the business of vessels employed

in steam navigation ; from an idea that accidents of this kind

cannot he guarded against, but must he expected as a matter of

common occurrence, from the nature of the moving power em-
ploved ; especially if the steam engine be what is commonly
called a high pressure engine, that is an engine worked with

steam of forty pounds pressure per square inch, or upwards.

That people ignorant of the properties and management of steam

should reason thus is not wonderful, but that men who call them-

selves engineers should assist in propagating such errors is sur-

prising.

Every accident of this kind may be traced either to faulty

construction, or criminal mismanagement. If a boiler can be

made to work safelv under a pressure of four pounds per inch,

it is self-evident that one made of ten, fifteen, or twenty times

the strength, may be worked with equal safety under a pressure

of forty, of sixty, or of eighty pounds the inch. What competent

engineer ivould avow that he could not make a boiler sufficiently

strong to resist a pressure of 200, or even 300 pounds per inch ?

But if the safety valve of the boiler be locked down, whether

constructed to resist four pounds or 400 pounds, what can be

expected but an explosion ?

From all that vve have been able to learn respecting the ex-

plosion at Norwich, we have no doubt whatever that it was ow-
ing to faukv construction, criminal hardihood of the engine-man,

and culpable mismanagement. The boiler was made of two kinds

of materials, of different expansive powers v.'hen influenced by
changes of temperature : this ought never to take place. The cast-

iron end was ajfiat plale, w\th a double circular rim at a right angle

to it, like the lid of a snuff-box ; this was slipped over the end of

the wrought iron cvlinder. Through the double rim and the

interposed cylinder of wrought iron were passed numerous bolts

from the inside, and these were secured by screw- nuts on the

outside—that is, in such a manner that the very operation of

screwing home the nuts had a tendency to fracture the cast-iron

plate at the turn of its rim to a right angle. The space between
the rim and the cylinder was filled with the usual cement. The
plate itself was 07//y, as we are informed, about three r/uarters

of an inch in thickness ! and it was usual to raise the steam to

a pressure of seventy pounds the inch before starting for the

voyage. At the time the explosion took place, the attenifant

engineer
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engineer was sitting across the boiler, working home a screw

into some part of the machinery, consequently not attending to

the height of his steam, and possibly, from his position, pre-

venting the possibility of the safety valve rising to allow of the

escape of any steam, whatever the pressure might be ; while at

the same time the end of the boiler was quite incompetent to

hazard such a pressure as even seventy pounds per inch ; and if

oiily a few degrees of heat were then added, the expansive force

would very soon be doubled 1 Indeed, we have every reason to

believe, that on the present occasion the steam was wilfully urged

to a degree beyond all prudence. In fact, the explosion seems
to have taken place from precisely the same kind of blameable

and obstinate conduct which has so frequently occasioned serious

misehief to passengers in stage-coaches. A rival steam-boat was
started at the same time, and the engine-man of the one that

exploded had been heard to declare, that he would beat the

other in the voyage, and was then actually urging his steam to

outrun the other boat.

But, because stupid pretenders venture sometimes to meddle
with an agent with whose powers they are not sufficiently ac-

quainted ; and risque their own lives, and endanger others, bv
employing boilers which they have not even subjected to a cold-

water proof *, would any one be so foolish as to propose parlia-

mentary interference to put an end to the use of steam of high

temperature in any of the machinery or numerous processes car*

yled on in this country ? Yet there are men, who either from

stupiditv, or from something more blameable, have been talking

in this foolish way. As well might it be suggested, that men
should be prohibited from riding on horse-back, or travelling in

carriages, because numerous accidents are thus occasioned which

could not possibly happen if people were compelled to walk upon
their feet ; orthat at any rate, if carriages must be used, they

ought only to be waggons, not coaches, which by their quicker

driving are every now and then breaking people's limbs, if not

their necks.

Away with such quackery! No improvement of any magni-

tude was ever yet introduced into the machinery employed in

* Every boiler intended to be used under steam of high pressure, should

be previously proved by injecting, by means of a forcing pump, cold water

into it, while the safety-valve is loaded with six or eigiit times the weiglit

that is to be employeil when working with steaTii. Etiicient boilers may be

la^ide of copper, of wrought or of cast iron, duo rfigard being had to the

luiture and relative strength of the material. The boiler should always

have two valves (one of which should be out of the reach of the attendant),

and should be also furnished with what may be called a mercurial valve

—

an iron tube in the form of an inverted syphon ; of a proper length, filled

witili mtr jury to a lieiglrt aaswecable to the pressure to be employed.

our
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our various manufactures, that was not attended with more oc

less risque in its infancy. Steam engines, and steam of high pres-

sure, may be, and are, used by men of science and intelligence

with as perfect safety as anv of the other powers of Nature that

have been made subservient to the wants or to the convenience

and comfort of man.

Since the foregoing particulars were sent to the printer, we
have been furnished with others which should be made known to

the public, that the blame may fall where it ought.

Diggins, who was before a common labourer, was first em-
ployed to attend a steam engine in the brewhouse of Alderman
Patteson of Norwich. In Mr. Patteon's service he was so ob-
stinate and fool-hardy that his employer often reproved him,

and was obliged to interfere and to make him rake out the fire.

—

His master was absolutely afraid at last to go into the premises.

When he left this employ, whether dismissed for obstinacy,

or tired of the reproofs of his prudent master, we know not, he
was engaged as engine-man to the Hope steam packet-boat. We
have been informed by Mr. V^'atts, a respectable engineer of

Norwich, that while in that boat he has frequently detected him
urging the steam to 120 pounds the inch—how much higher he
may have urged it at times no person can tell.

From the Hope he went to the Telegraph, and while he at-

tended that vessel he went on precisely in the same mad man-
ner ; and when the mischief occurred was actually trying a race

against a rival packet which had got the start of the Telegraph,

determined either to pass her or force the Telegraph into her

wake— In fact, in place of steam of 60 pounds, as has been sup-

posed, he must from his known mode of firing have had steam
of 120 lbs. or probably much higher.

The approaching explosion was intimated by a leak at the

joining of the cast-iron end.—The man, alarmed by the effects of

his own folly, lost his recollection, and was attempting none can
tell what, and had got on the top of the boiler when it exploded.

The boiler was so defective in construction, that the only won-
der is that it did not explode long before ; for it was more com-
mon with liim to have steam at from 100 to 120 than even at

70 lbs. per inch.

The mischief occurred precisely in the same way as many of
the numerous accidents (as they are called) which befall stage

coaches when foolish drivers urge their horses to an undue speed.

What person in his senses—who that is competent even trt

give an opinion—who that aims only at what is direct, proper,

aiwl laudaWe, would contend that such a case as this should be
made a ground work for alarm ?—a pretext for putting down the

use
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use of steam of high pressure in engines, or in the different ma-
nufactures of a country whose prosperity depends so much on her

superiority in all the resources of ingenuity^ of enterprise/ and of

intellect ?

Who that seeks the welfare of the community would lend his

aid to stop the progress of British ingenuity and industry, and

compel the nation to retrograde in our various arts, by exciting

and spreading among the ignorant groundless alarms^ instead of

fairly informing them of the imprudence and criminal misma-
nagement that have produced the mischief?

Are all the contrivances and processes which require com-
pressed air to be put down, because the air vessel may possibly

be burst ?—They must, if the use of high pressure steam is to be

exploded.

Notwithstanding any accidents that have vet happened to per-

sons travelling by steam vessels, it does not appear that the dan-

ger to individuals is greater than in travelling by stage coaches,

the mischiefs from which have become so frequent as, long ago,

to have ceased to excite that alarm which is produced by such

accidents as occur in the use of any powerful agent to which the

public attention is called by its noveltv and importance. In the

nature of things, the accidents that have occurred will produce

their own remedy ; and any thing like Parliamentary interfe-

rence would be so highly injudicious,that it is impossible to caku-
late or even to foresee the extent of mischief that might thus be

produced to the manufactures and mining interests of the country,

as well as to every landiiolder on whose estate valuable minerals

may hereafter be discovered.

STEAM ENGINES IN CORNWALL.
The average work of 26 common steam engines, reported by

Messrs. Lean for January, was 2
1
,339,43 1 pounds of water lifted

one foot high with each bushel of coals consumed.
Woolf's engine at Wheal Fanny, loaded 15"4 per square inch

in engine cylinder, lifted 35,759,081 pounds with each bushel.

His engine at Wheal Abraham, loaded 15*1 jier incii, and his

other engine at the same mine, loaded 3*49, lifted 19,390,201
pounds with each bushel.

Woolf's ens!;ine at Wheal Unity, loaded 13*1 per inch, lifted

29,277,600 per bushel.

The Wheal Chance engine, loaded 13*78 per inch, lifted

45,791,866 pounds, and the Dalcouth engine, loaded 11*2,

lifted 40,723,628 pounds one foot high with each bushel of

coals consumed.

W'e have observed, in the Annales de Chimie etde Physique for

November last, a notice respecting Woolf's engine. Alluding to

these
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these engines in Cornwall, the Editors describe them as those in

which oil or melted tallow is interposed to prevent the possi-

bility of steam escaping past the piston, and which have been
"'

described in our xlvith volume. The Cornish engines are not of

this construction, but conformable to Mr. Woolf's first patent

;

and are worked by steam expanded by temperature, as described

in our .xixth volume.

FURTHER ERRORS IN THE NAUTICAL ALMANAC.

To Mr. Tilloch.

Sir,— In the explanation inserted at the end of every Nauticsil

Almanac it is stated that '^ the conjunctions of the moon with

the planets, or stars not less than tlie fourth magnitude, whicih

may prove occultations in some inhabited parts of the globe, are

evidently designed to instruct mariners or travellers to look out

frecjuenlhj for such observations : which, if they happen to prove

occultations, and are carefully observed, will afford a certain

means of determining the longitude of the place of observation."

Yet, notwithstanding the declared utility of this method, and the

obvious intention of the publication of the Nautical Almanac, it

is much to be regretted that the Astronomer Royal (under whose
directions this work is formed) should have neglected, of late years,

to insert the several conjunctions of the moon with the fixed

stars ; whereby many persons are prevented from looking out

for such conjunctions as may prove to be occultations at the places

where they are stationed.

It is true that a few of these conjunctions are inserted : but,

many others, which have even proved occultations in this coun-

try, are not so much as noticed. For instance, the only con-

junction inserted in the list of phaenomena for the last month
(March) was /3 Scorplonls ; the time of which, by the by, was
set down at least an hour too late. There were, however, no
less than two occultations in the course of the same month; viz,

of y Vlrglnis on the 4th, and of y; Leonls on the 29th ; both

of which were seen in London. In the Connaissance des Terns

these conjunctions are carefully noted ; and the editors of that

work justly observe, that ** Les occultations d'ctoiles par la lune

etant les phenomenes les plus utiles pour determiner avec preci-

sion les longitudes geographicjues, les voyageurs ne doivent pas

negliger de les observer: les conjonctions, qu'on indique ici,

serviront i\ les guider pour prevoir les occultations qui pourront

avoir lieu dans les pays ou ils se trouverorit." Agreeably to these

principles, a long list of conjunctions and other phaenomena,

occupying no less than six pages, is given in every volume of that

work.

Yol.49.No.228..r^/)nn6l7. U But
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But whatever excuse may be made for omitting the bulk of

such things in our National Ephemeris, every one must be sensi-

ble of the importance and propriety of having all those phseno-

mena carefully computed which are thought worthy of being in-

serted : and it is to this point more particularly that I wish to

call the attention of your readers. It was announced in the

Nautical Almanac that, last night, there would be an occultation

of a LihrcB; and I accordingly made every preparation for ob-

serving it. But what was my surprise to find that the border

of the moon did not approach within ten or twelve minutes of

the star ; and that consequently no occultation took place ! This

fact led me to suspect the accuracy of the notice for the ensuing

month (May), where an occultation of the same star is an-

nounced on the 2Sth. It is true that an occultation of that star

will take place on that day ; but it will happen near an hour

sooner than the time set down in the Nautical Almanac. Indeed

the emersion of the star will actually take place above eighteen

minutes before the time set down in the Nautical Almanac as

the commencement of the occultation. So that those persons

who depend on the time in the Nautical Almanac, will be de-

prived of the opportunity of observing this interesting and beau-

tiful appearance.

The following comparison of the apparent times of the phae-

nomenon above alluded to may, perhaps, be interesting to se-

veral of your readers.

According to ike Nautical Almanac,

J"' in 7i* * o 7 ? So. of the moon's centre.
Em. ID 41 3\ ^

According to my Calculation,

i-I"* o Ai^i * o T* ^ So. of the moon's centre.
Era. 8 4bf 6\ ^

I have already stated that the time of the conjunction of the

moon with /3 Scorpionis is incorrectly stated : the same remark

will apply to the conjunctions of Jupiter with the same star on the

14th of July and the lOth of August ; neither of which will take

place. It is evident that the computer has assumed the longi-

tude of the star greater than it really is.

I am, sir, your constant reader,

April 4, 1817. AsTRONOMICUS.

SPECIFIC GRAVITY AND STRENGTH OF STONES.

To Mr. Tilloch.

Sir,—The article on the strength of stones, in your last num-
ber, is not correct in ascribing the experiments to Gautbey.

They
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They were made by Rondelet, and published by him In 1802*.

They were repubHshed in the works of Gauthey, edited by
Navier in ISOOf.
The specific gravity and resistance of the stones agree exactly

with the tables of Rondelet, except in the instance of the pu-
mice stone, which differs considerably. It was not to be expected

that the resistance of different kinds of stones would be in pro-'

portion to their specific gravities ; as the resistance of com-
pound stones, particularly of the cemented kinds, such as grit or

sandstones, must depend on the nature of the cementing material,

which is frequently soft and friable ; and consequently such stones,

however heavy, will crumble in pieces under a moderate pressure.

The following are selected from Rondelet's work above quoted,

3 c aj jj

2 5 « ~ ^•

§ = •= .5 ja
3) " 41 . y

Names of the Stones.

Stone from Caserta in Italy : it is of a'\

gray-white colour, fine grain, com- >

pact texture, and will receive a polishJ
Stone from Saillancourt. This stone is

extremely hard, and was used for

the bridge of Neuilly ,

.

Stone of which the theatre of INIarcel-

us and several other buildings in

Rome are constructed . .

Stone from one of the temples at Psestum 2*254

Pumice stone .. '675

Another specimen '605

Another ditto
j
'SoG]

}

:}

2-718

2-408

2-358

3 -5 J -•> 5

^ f-

Kilojtram.

14,865

3,536

7,449

5,642
1,053

863
690

36,142

8,680

18,112

13,720

2,520

2,100
1,680

T. T.

IPF.CACUANHA.

Messrs. Majendie and Pelletier have communicated to the

Academy of Sciences at Paris an interesting discovery upon ipe-

cacuanha. It appears that these gentlemen have succeeded in

separating the principal substance to which the good effects of

ipecacuanha in medicine are owing, from those adjuncts which

give it that odour and taste so disagreeal)le to invalids. They

have named this principal substance liemet'ine, A great number

of experiments and observations have been made, vyhich tully

confirm the truth of the discovcrv.

* Traiti Th^orique ct Praclirjue de VAit de Bdtir, fonio i, liv.

t Oeuvrcs dc M. Gauthey, tome i. p. 97B ct 5.uiv.

U2 EXPER-
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EXPERIMENTS WITH THE OXI-HYDROGEN BLOW-PIPE.
A letter just received from our valued correspondent M. Van

Mons of Brussels communicates the following information :

" The Marquis Ridolphi of Florence has reduced earths with

much ease by means of tlie gaseous mixture of Clarke. Brugna-
telli had already made use of the same contrivance. He writes

* me, that he has constructed for this purpose a small apparatus,

very simple, which is composed of two bladders, the one filled

with phlogogene gas and the other with therm-oxygen. The
tube which conducts the latter gas is of a diameter the double

of that which conducts the former ; and the bladders are com-
pressed by a bar of iron. The effect is jirodigious.

'' M. Ptidolphi has not only procured the metals from earths, but

he has combined them to platinum and gold. These combina-
tions are always white, have a metallic brilliancy, and are mallea-

ble. Being introduced into oxygenated muriatic gas or into

oxygen gas, they enter immediately into a state of combustion,

and form in the first case muriates, and in the second case re-

generations of the earth, oxidations taking place at the same
time of the metal in union. One circumstance very remarkable

is, that during that oxidation it always forms itself with water,

the drops of which condense upon the sides of the recipient ; and
this has constantly happened in spite of every care being taken
to dry completely not only the apparatus but the mixture.
" The metals of earths thrown into nitric acid or oxygenated

muriatic acid dissolve quickly, occasioning a hissing noise simi-

lar to that of a hot iron plunged into water.
" The oxides of cobalt, of platinum, and of gold, are reduced

in an instant under the flame of the gaseous n)ixture; but after

their reduction they inflame and are oxidized anew.
" The metals of earths decompose, in oxidizing, carbonic acid

gas and water, but more slowly than the metals of alkalies.

" Of all the metals of earths, zircon is that which allies itself

in the greatest proportion with platinum and gold.
*^ Alumine, silex, lime, and the carbonates of lime and of

barytes, have been fiised, but in no experiment have they yet been
metallized or reduced.

'^ Strontian and magnesia are reduced easily, provided they

are f&rmed into paste with charcoal and oil, the paste being di-

vided into pills and left to harden by heat. Without this pre-

paration these earths do not fuse equally, but are fused and vitri-

fied.

*' Zircon alone deoxidizes without the aid of reducing media,

and in less than fifteen minutes it appears in a metallic form.
^' In these reductions the greatest effect is obtained, when in-

stead of simple hydrogen gas, sub-carbonated hydrogen gas is em-
ployed
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ployed for the gaseous mixture.' The heat is then more intense,

and the carbonic gas which is not consumed is of use in the re-

duction.
*^ Dr. Clarke says that under the flame of his pipe a piece of

meteoric stone, which fell at L'Aigle in Normandy, was reduced

into metallic iron without losing any of its weight. A j:)iece of

stone which fell at Stanner in Moravia, submitted to the same
trial in the laboratory of the University of Pavia, did not experience

any such effect. The thunder which forms these stones must
possess at least as much intensity of heat as this new fiame.

GAS FROM OIL.

Mr. J. B. Emmett of Hull has published some experiments

which he made during the summer of last year, with a view of

ascertaining whether a gas might not be obtained from oil, equal

to that obtained from coal ; so as to prevent the injury threatened

to the Greenland trade by the rapidly increasing use of the lat-

ter in the lighting of towns, &c. By distilling various oils pre-

viously mixed with dry sand or pulverized clay, at a temperature

little below ignition, he obtained a gas which appeared to be a

mixture of carburetted hydrogen and supercaiburetted hydrogen

gases. This gas produces a flame equally brilliant, and often

much more brilliant than that produced from coal. It differed

very little in quality, whether obtained from mere refuse, or from

good whale spsrm, almond or olive oil, or tallow. The gas

when burnt produces no smoke, and exhales no smell or unplea-

sant vapour. Whatever oil is used, it evolves much more light

when burnt as gas than when consumed as oil ; in tiie latter

case the flame is obscured by the evolution of a quantity of soot

;

—in the former, the soot remains in the distilling vessel, and the

flame burns with a clear light destitute of smoke.

With respect to the interest of the Greenland traders in this

discovery, Mr. E. observes, that fish oil has long been banished

almost entirely from private houses and shops—and that in the

shape of a gas light its safety and oeconomy n.ay again introduce

it into these places, and thus increase in no inconsiderable de-

gree the consumption of oil—particularly since the gas may be

rendered so far portable, that liouses situated in parts of a town

which are not provided with gas pipes may daily receive suffi-

cient supplies of it without having to make it themselves.

OTTO VON KOTZEBUE's VOYAGE UOUND TUV. WORLD.
The Berlin Gazette gives the following account of this expe-

dition, which has been received from Kamtschatka. Letters of

an earlier date, which, after having doubled Cape Horn, he sent

from the coast of Chili, have been- lost, or at least arc not yet

u 3 conie
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come to hand, Mr. V. Kotzebue discovered three new islands

in the South Sea in 14" of latitude and 144° of longitude. To.

these islands he gave the names of Rornanzow (the author and
equipper of the wliole expedition;, Spiridow (an admiral under

whom Kotzebue formerly served several years), and Krusensteni

(with whom he made his first voyage round the world). Besides

these he discovered a long chain of islands in the same quarter,

and two clusters of islands in the 11th degree of latitude and

190th degree of longitude. (It is not specified whether the lati-

tude is N. or S. or the longitude E. or VV.) These he called

after his ships Rurick's Chain ; the two latter Kutusow's Cluster

(a group) and Suvvarrow's Cluster. All these islands are very

woody, partly uninhabited, and dangerous for navigators. The
discoverer has sent to Count Romanzow a great many maps and

drawings. On the r2th of July O.S. Kotzebue designed to sail

from Kamtschatka to Behring's Straits, according to his instruc-

tions. He hopes to return to Kamtschatka in September 1S17.

On the whole voyage from Chili to that place he had not a single

person sick on board. He touched at Easter Island ; but did

not find the inhabitants so friendlj^'as La Peyronse describes them.

He thinks that something must have happened since that time

which has made them distrustful of the Europeans : perhaps it

may be the overturning of their surprisingly large statues, which
Kotzebue looked for in vain, and found only the ruins of one of

them near its base, which still remains. He saw no fruits from

the seeds left by La Peyrouse, nor any sheep or hogs, which by
this time must have multiplied exceedingly. A single fowl was
brought him for sale. It seems we may hope much from this

young seaman, who is not yet thirty years of age. He was obliged

for many reasons to leave the learned Dane Wormskrold behind

in Kamtschatka,

SCARLET DYE.
Sir,— I should be much obliged to any of your scientific cor-

respondents that would iiubrm me, through the medium of your

Magazine, ofa method to prepare a beautiful scarlet dye of suffi-

cient depth of colour for immediate use. I have not succeeded

in its preparation by any formula hitherto proposed by chemists,

even when the experiments were made with the greatest care

and exactness, and the articles operated upon were of the ut-

most purity. There are two or three wholesale chemists in

London, who prepare a scarlet of great durability from a sub-
stance not one quarter of the price of cochineal. These persons

supply dyers with the article ready prepared for inmiediate use.

Surely a knowledge of this substance would be a great acquisition

both to the chemist and dyer.

Tho
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The following were the results of experiments performed on the

recent decoction of cochineal :

Exp. 1. Nitroniuriate of tin let fall an abundant precipitate of

a beautiful pink ; the liquor remaining above it was almost co-

lourless.

Exp. 2. Solution of muriate of tin produced scarcely any pre-

cipitate : the solution was of a pinkish-scarlet colour.

Exp. 8. Sulphate of copper occasioned a precipitate which

formed slowlv of a Mazarine colour : the supernatant liquor re-

mained perfectly clear, having a slight tinge of the same hue.

Exp. 4. Superacetate of lead produced an abundant precipi-

tate of a beautiful purple : the liquor above it was as clear and
colourless as water. This precipitate forms a most excellent

pigment for painting in water-colour.

Exp, 5. Nitrous acid digested with the decoction occasioned

a strong effervescence, and an abundant orange precipitate was

formed: the supernatant liquor remained perfectly limpid. This

effect resembled the action between the same acid and indigo.

Exp. 6. Muriatic acid produced scarcely any precipitate. The
clear solution was of a beautiful red, but dyed cloth only of a dull

scarlet.
J

It would appear from a variety of experiments, that cochinea

contains two distinct colouring principles, one red, the othe'"

purple : if so, in order to obtain a beautiful scarlet, a metho'*

must be discovered of dissolving (without altering its properties)

the red colouring matter, which might afterwards be fixed by the

usual mordant. I am, sir.

Your obliged servant,

April 7, 18 ir. A Constant Reader.
*^,* In a preceding page of this Number we have given an

article by M. Vauquelin on a dye from a new species of lac,

which may be useful to our corrtspondent.

tiV.W FRIGORIFIC POWDER.
Professor Leslie, whose pliiloso])l!ical labours and discoveries

are well known to our renders, has lately inatle an important ad-

dition to his curious and beautiful discovery of artificial congela-

tion. He had found by his early experiments, that decayed

whinstone, or friable mould, reduced to a gross powder, and
dried thoroughly, will exert a power of absorbing moisture

scarcely inferior to that of sulpluuic acid itself. But circum-

stances having lately drawn his attention to this subject, he

caused some hiouldering fragments of porplivritic trap, gathered

from the sides of the magnificent road now forming round the

Calton-hill, to l)e pounded and dried carefully before the fire, in

a bachelor's oven. This powder, being thrown into a wine de-

. U 4 canter.
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canter fitted with a glass stopper, was afterwards carried to the

College ; and at a late lecture in the Natural Philosophy class

(which he has been teaching this session in tlie absence of Pro-

fessor Playfair in Italy) he showed the influence of its absorbing

power on his hygrometer ; which, inclosed within a small re-

ceiver of an air-pump, fell from 90 degrees to 32 degrees, the

wetted bulb being consequently cooled about 60 degrees of Fah-

renheit's scale. The Professor, therefore, proposed on the in-

stant to employ the powder to freeze a small body of water.

He poured the powder into a saucer about seven inches wide,

and placed water in a shallow cup of porous earthen-ware, three

inches in diameter, at the height of half an inch above, and co-

vered the whole with a low receiver. On exhausting this re-

ceiver till the gauge stood at 2-lOths of an inch, the water in a

very few minutes ran into a cake of ice. With the same powder

an hour afterwards he froze a large body of water in three mi-

nutes, and he will, no doubt, push these ingenious and inter-

esting experiments much further.

It appears such earth v/ill absorb the hundredth part of its

weight of moisture, without having its power sensibly imj)aired,

and is even capable of absorbing as much as the tenth part. It

€an hence be easily made to freeze the eighth part of its weight

of water, and might even resume the process again. In hot

countries the powder will, after each process, recover its power

by drying in the sun. Ice may therefore be produced in the tro-

pical climes, and even at sea, with very little trouble, and no sort

of risk or inconvenience.

HYDROPHOBIA.
M. Van Mons informs us that Brugnatelli has succeeded in

curing all cases of hydrophobia by means of oxygenated muri-

atic acid, employed both internally and externally; which proves

that in this malady the moral holds in dependence the physical

powers. All cases of tardy hydrophobia mav be considered as

the effect of imagination. Examples have occurred of the dis-

ease reaching its last stage, when it has been completelv dissi-

pated by the sight of the animal by which the patient was bit-

ten.

VEGETABLE PHiENOMENON,
Among the ruins of the old monastery of New Abbey, in Gal-

loway, there is a plane-tree about 20 feet hi^h, which grows on
the top of a wall built with stone and lime. Being straitened for

nourishment in this situation, many years ago it shot forth roots

into the open air. These neither died nor drew back, but de-

scended by the side of the wall, which is ten feet high. It was
/jev.eriil years before they reached the ground j during which time

they
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they conveyed no nutriment to the tree, but were supported by
it. At length they dipped into the earth, and have since enabled

the tree to grow with vigour. Between the top of the v.'all and
the surface of the earth they have never thrown out either

branches or leaves, but have coalesced round the wall into a sort

of trunk, pretty thick, and of considerable compactness.

ORNITHOLOGY.
A few weeks ago a pair of grosbeaks {Loxia Cocothrenisles)

were shot in a field belonging to Mr. Beaufoy at Upton Gray
in Hampshire. This bird is very uncommon in the south of

England, and was probably attracted into the neighbourhood of

Upton Gray by the plantations of pine and fir. The above two
specimens were shot out of a small flock consisting of six or

seven.

LONGEVITY.
The following circumstance may be interesting to those who

inquire into the causes of longevity :

A gentleman of considerable research lately made a catalogue

of near eight hundred persons who had attained a great age, and
found their habits of life only to agree in one particular, namely,
early rising in the morning. This confirms the well-known result

of a similar inquiry made by one of our learned Judges.

COMPARATIVE NUTRITIVE SUBSTANCES.
A table with a sliding scale, exhibiting the proportionate nu-

tritive powers, and intended to answer an indefinite number of
questions, chiefly for agriculturists, similar to Dr. Wollaston's
table of chemical equivalents, has been issued by Dr. Paris.

According to the common opinion, wheat is placed as a more
nutritive substance than the oat, probably from its containing a
large proportion of vcgeto-animal matter not in the oat. We
believe this arrangement, however, is rather contradicted by ex-
perience. In Derbyshire the labourers in the mines have de-
clared that they could not perform their severe labour at ail, or
at least so well, if fed on wheaten instead of oaten bread ; and it

has been found by experiment, that a horse, a superior hunter to
another horse, became inferior by feeding him with wheat, while
by returning to oats he recovered his superiority.

PERTETUAL MOTION.
M. Maillardet of Neufchatel announces, in a foreign journal

that he has succeeded in dissolving the celebrated problem of
|>erpetual motion, so long regarded as a scientific chimera. The
piece of mechanism to which he applies his principle is thus
described :— It is a wheel, around the circumference of which

there
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there is a certain number of tubes, which alternately radiate or

turn in towards the centre, rendering the moving power at one

time strong, at another weakj but preserving throughout such

an intensity of force, that it is necessary to keep it in check by
a regulator. —

ELECTRICAL PHiENOMENA.

On the evening of the 11 th March a very uncommon electrical

phaenomenon appeared at Belfast, at intervals, between seven and
eleven o'clock, nearly due west. Its general shape was that of

a comet, but much larger, with its tail upwards; its nucleus

might be about four or five degrees in diameter, and thirty de-

grees from the horizon ; but although its shape, size, and inten-

sity of light were constantly varying, its position remained nearly

the same. It was now and then accompanied by flashes of

lightning. The evening was dark, rainy, and stormy.

A letter from Corsica of the 3d April says, " For three months

we have had no rain, and the most incessant and terrible winds

have prevailed. In the middle of March a dreadful conflagration

appeared in the canton of Venaco ; in less than three hours the

flames had destroyed a surface of more than two leagues of this

fine country. Fifteen houses were burnt in the village of Poggio.

It is believed that the cause of this fire was electrical, and that

fires of a similar kind that have happened in other cantons had,

the same origin." '

LONGITUDE.

Mr. David Christieson, teacher in Montrose, is said to have
discovered an easy and exact method, by which the longitude

may be ascertained in any part of the world, either by land or

sea, by means of a meridian altitude of the sun. It is pointed

out by a very simple instrument, constructed on mathematical

principles, and does not require those tedious calculations from

solar or lunar tables, by which the ordinary method becomes fre-

quently liable to such uncertainty. Neither does it depend on
time-keepers, which, though brought to great perfection, cannot

be implicitly relied on, especially in long voyages, or where the

variations of heat and cold may alter the regular motion of these

delicate instruments.

SAFETY LAMP.

M. Van Mons has sent us the gratifying intelligence, that the

safety lamp of Davy has completely succeeded in the Netherlands,
*' Fortified with it," he says, " we can penetrate into the foulest

mines. We have even opened depots of gas, and procured its

mixture with the proportion of atmospheric air calculated to pro-

duce the most prompt iuflammatioiij and the strongest explo-

sion.
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siou, but the gas has never taken fire. We use gauze made of

stfoiiger wire than with you, in order to guard against any exte-

rior damage from the awkwardness of the workmen ; and to pre-

vent the men from opening the lamp, we have also adopted the

expedient of a small padlock, with the key of which the master

miner is intrusted. The heating of the gauze cloth, however
intense it may be, is not attended with any danger, for iron the

most incandescent will not affect gas ; nothing but flame will

kindle it. Some attempts have been made to light a mine by
means of its gas, but I am not as yet acquainted with the result.

I should think that such a project must be attended with many
obstacles."

LECTURES.

Theatre of Anatomy, Medicine^ ^c. Blenheim Street,

Great Marlborough Street.—The Summer Course of Lectures

at this School will begin on Monday, June 2, 1817.

Anatomy, Physiology, and Surgery, by Mr. Brookes daily at

Seven in the Morning. Dissections as usual.

Chemistry, Materia Medica,&c. daily at Eight in the Morning;
Theory and Practice of Physic at Nine, with Examinations by
Dr. Ager.

Three Courses are given every year, each occupying nearly

four months. Further particulars may be known from Mr.
Brookes, at the Theatre; or from Dr. Ager, 69 Margaret Street,

Cavendish Square.

Dr. Clutterbuck will begin his Summer Course of Lectures on
the Theory and Practice of Physic, Materia Medica, and Che-
mistry, on Monday, June 2d, at Ten o'clock in the Morning,

Mr. Taunton's Summer Course of Lectures on Anatomy, Physi-

ology, Pathology, and Surgery, will comsnence at the Theatre
of Anatomy, Hatton Garden, on Saturday, May 2-1 th, at Eight
o'clock in the Evening precisely., and be continued every Tues-
day, Thursday, and Saturday, at the same hour.

Mr. Bakewell will deliver a Series of Lessons in Geologv, in the

Argyle Rooms, during the present month (May), illustrated by
numerous original drawings, and by mineral specimens and ex-

j)eriments. In a science which presents new and interesting

objects of inquiry at every step, a plan of instruction which ad-
mits of questions and explanations respecting the subjects of each
lesson, or the specimens, will be found to possess many advantages

over the formality of public lectures.

LIST
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f,IST OF PATENTS FOR NEW INVENTIONS.

To Daniel Wheeler, of Hyde-street, in the parish of St.George

Bloomsbury, and county of Middlesex, colouring-maker, for his

new or improved method of drying and preparing malt.—

6

months allowed for specification, dated 28th March 1817.

To Edward Nicholas, in the parish of Llangattock Vibon

Avell, in the county of Monmouth, farmer, for his new plough

for the purpose of covering with mould wheat and other grain

when sown.— 19th April.—2 months.

Astronomical Phcenomena, May 1817.

D. H. M. D. H. M.

1. O. OD in perigee 17.23. 2 D 5
2. 2.14 D <J UK 20.23.63 © enters n
2. 3.16]) ^ TTK 23. 0. D ij a
.-2. 5.19 D vhk • 2«. 9. 2 I i of a- =^ * 6' S of

3. 9. 4D d Ophiuchi 28.10. 5 E ^ ])'s centre.

4.10.15]) X t 29. 0. D in perigee

7. 7-40 D £ Vj" 29. 5A0 T) a ^
14. 0. D in apogee 29. 9 51 ]) A £};

15. 0. GO eclipsed inv.

On the 21<^ 11'^ Venus will be in conjunction with the Sun, the

planet 2" 22' to the north; but his nearest approach will be on
the 22d. She may be seen in this situation with a telescope of

inoderatepower, provided an additional tube be attached to the end,

to prevent the direct rays of the sun falling on the object-glass.

I have ound a tube of paper, blackened on the inside, of about

two feet long, to answer exceedingly well.

I beg to apologize for an error in the occultation of a^ £i in

your last Magazine, which arose thus : That occultation is one

of the few noticed by tlie Nautical Almanac : upon comparing

my ov/n calculation with it, I found a difference of about an
hour ; and not doubting but the error nmst be in mine, I (too

confidently it seems) adopted the nuuibers there given. My own
were I 3^ 10'^ 17', F 3'^ 10'' 42', and whicli, from an observation

of the immersion, I believe were not far from the truth. It is

probable that this error in the Nautical Ephemeris is a typogra-

phical one ; but surely, as these errors are as likely to mislead

as those of calculation, they require to be as diligently guarded
against. I am sorry to notice many errors of the same kind in

the present month ; for instance, the geocentric longitude of

Mars on the 19th and on the 2.')th appears 10% it should be 1 1'.

The eclipses of Jupiter's first satellite on the 1st and 15th, and
that of the second on the 1 6th, were visible, although they were

pot marked so. Yours, &c,
* * *^

Meieoro-^
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Meteorological Olservatioiis kept at Wallhamstow, Essex,from
March 13 to jpril 15, 1817.

[Usually between the Hours of Seven and Nine A.M.]

Date. Therm. BaroM. Wind.
March
13 48 29-90 W.— Cloudy; gray day; bright star-light;

aurora borealh N. and NE. changing form
and place ; stars seen through at 1 1 P.M. 5

very bright N ; at 1 1 ^ very dark, and neither

stars nor aurora horealis visible.

14 44 30*22 Sunshine; very fine warm day; bright star-

light.

15 42 30-32 N.NW.—White frost early; hazy; sun through

fog; at 9 dark night at 11P.M. bright

star-light.

16 35 30*22 N.—Hazy; clear and clouds ; aimulosiratus,

fine day; star-light.

17 34 30-22 NE.E.—Foggy; very fine warm day; star-

light. New moon.
1

8

32 30-23 NE.W.—Hazy and sun ; fine sunny day; star-

Ught.

19 47 29-91 W.—Clouds and wind; cold day; sunshine

P.M.; star-light; aurora horealis at 8|P.M.
20 32 29-70 W.—Sun and wind; fine cold day; slight

showers ; bright star-light ; at 9 P.M. aurora
horeolis NVV.

21 27 2988 W.—Snowing and sun ; sunshine and windy;
star and moon light.

22 22 29-90 NS.—White frost and sun; fine day; wind
abated; clear star- and moon-light,

23 29 30-00 SE.—White frost, and sun and hazy ; very fine

day; cloudy.

24 42 29-89 SW.—Cloudy; a/nM^Zi; some drops of rain;

fine day, but clouds ; cloudy.

25 45 29-75 W.NW.—Hazy; and slight rain; sim through
clouds; showers and sun; cirrostratus; fine

orange sun-set ; star- and moon-light.

26 46 29*93 SW.S.—Hazy and windy; hazy all day; rainy

after 4 P.IVF. ; showers and wind; cirro-

stratus ; moon and some stars. First quarter.

27 38 30*00 NW.—Sun, and cirrostratus and cum?di; very

fine day; windy; perfectly calm; moon- and
star-light.

28 38 30 00 S.—Hazy; rain; showery afternoon; hazy
and moon- light.

March
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March •»

29 50 29*88 S.—Damp j showers and wind ; cloudy and
windy.

30 45 30-01 SW.—Sun ; 5^ra/7/5 NW. horizon and wind;

very fine day; cloudy and windy.

31 44 30*20 NW.—Clear and some cz/wz^/? and windy; fine

day; at 9 P.M. clear 3 moon and stars j af-

terwards hazy.

April

1 45 30*55 NE.SE.—Clear above; 5^7-0^7^5 low; very fine

day; clear; moon and star-light. Full

moon.
2 42 30*43 S.SE.—Foggy; and sun through clouds; very

fine day ; clear star-light.

SE.—Sun and wind ; fine hot day ; star-light.

NE.—Simshine ; fine day; cooler than yester-

day ; bright stars and cumnlostratus.

SE..—Gray and cold; fine sunny day; clear

star-light.

N.—White frost early; fine sunshine ; clouds,

and some sun; cold day; clouds and windy.

E.— Cirrostralus and sun ; very fine day

;

star-light.

E.— Foggy; very fine day; star-light. Moon
last quarter.

N.— Cumuli; clouds and wind; cold day;
dark night at 9 P.M.

; ; bright star-light

11 P.M.

10 33 29*98 N.—Sun and wind; snow in the night; snow
on the ground; fine day; windy; snow;
stars at 3 P.M. ; bright star-light.

11 28 30-32 N.—White frost and sunshine ; fine day ; less

windy to-day than for many days past ; bright

star-light.

12 41 30*10 NW.—Wind and CTVro5/ra/?/5 ; at noon rain,

cumuli and windy; star-light.

13 47 30*09 NW.—Gray; slight rain from about 9 A.M.
to 1 PM.; fine afternoon; star-light.

14 50 30*00 NW.

—

Cirrostralus and windy; shght rain;

fine day ; star-light ; slight aurora horealis

at 111 P.M.

15 52 30*00 NW.—Cloudy and windy; floating cMTWw/i and
sun ; fine day ; star-light and windy.

METEORO-

3
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MliTEOROLOGICAL JOURNAL KEPT AT BOSTON,

LINCOLNSHIRE.

[The time of observation, unless otherwise stated, is at 1 P.M.]

1817.
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meteorological table,

By Mr. Gary, of the Strand,

For April 181 7.



[ 321 ]

LXXVIII. Oherva/ions on the Solution of Exponential Eqim-^

tions. By G.A.Walker Arndtt, Esq. Edinburgh.

To Mr. Tillock.

Sir,— XJ.AVING lately had occasion to enter upon some alge-

braic problems involving exponential equations, 1 was very much
surprised at the manner of solution used by most writers on the

subject; who, instead of finding a direct approximation for the

purpose, had recourse to what is connnoiilv called The Rule of

Trial and Error, or Double Position. I'his may be preferable in

isome, nay in many cases, and then it gives by far the quickest
X

mode ; but in others, as in the equation x =a, it gives, after one

or two trials, an answer by no means so accurate as might be

desired. This I ascribe to the confused mixture of parts of

logarithms with the numbers themselves.

Thinking, from the mode of solution universally employed,

that there might he none other known, or at least none so sim-

ple, as that its directness of approximation might compensate

for the difficultv of solution, I considered that some general for-

mula might easily be discovered, by attending to the nature of

logarithmic series ; and I was not disappointed in my researches

on this point. It is to the explanation of some of these formulae

that I intend to devote the following pages.

L'nder exponential equations, we comprehend those which have

for the index of one of the sides a varial)le or unknown quantity.

They mav all be divided into three classes. Under the first come
those delined by the formula l^-=a, or where the exponent of

the power only is variable. Under the second class come those

defined by the formula x''-=a, or —^= a, which is the same with

X^ = — ; in these both the quantity and its index are variable

and equal. The third and last class comes tmder the formula

x=.a^^ where both the ([uantitv and the ex])onent of its root are

variable and equal. Besides these many more might be enu-

merated, such as a> =(7, tlie general formula of our second class;

J.

also a modification of this, x>' — o, or ,r= a^', the equation to

what is called the exponential curve, which is in fact a logarith-

mic curve, whose subtangent or modulus is -rrr-\ and manvmore.

But as these are indeterminate e(juations, unless y be some
Junction of x; and as it is only those capable of one direct an-

.^wer that I am about to examine, I do not think it necessary

Vol. 49. No. 229. May 1817. X to
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to compreheiKl them at all under my division. I inay iciuaii's

besides, that exponential equations are divided into orders, ac-

cording to the number of exponent> above one another ; thus

x^i a^ are of the first order, x , a^, are of the second order ; and
"SO on. This subdivision was, I believe, first noticed by Ber-
noulli.

As to the first class, or those under the form b^= a, I have
nothing new to say, the common mode of solution being quite

sufficient. I shall therefore point out how it may he obtained,

and take an example in illustration. Let then h^= a; by taking

the logarithms of both sides, we have xLb— La, or x= —'

which gives the common rule.

Example. Let 2'^= 100, then x= ^=?:^^^=6-643S6.^ ' L2 -30103

This order of the first class is far simpler than any of the other

orders or classes, as we shall immediately find. As for the se-

cond order of this class, or b^= a, that is x^Lb= La, or x""^

— , it is evident that it comes under the first order of the fol-

lovving class.

On account of the second class being as it were the key to the

others, I shall explain the rules of approximation rather more
minutely than those of the third. We shall also confine our

attention solely to the first and second orders, and shall explain

them separately.

1st. Of those equations under the form x^= a. These admit

of being converted into^ an infinite series, which, though not a

fast converging one, yet deserves a place here on account of its

simplicity. It may be derived as follows :

Let x''= a, by taking the logarithms, xhx—La, or x= —

'

Consequently Lj:=L (^Y^\=:^U'a—Vx ; but instead of this

last term, we may substitute the logarithm of the whole of

L''a— L^'j;, then Lx= L''a— L(L'''a— L''*:); and by similar sub-

stitutions continually repeated, we get Lx=L"a— L(L"a— L)
(L"a— L) &c. ad ivfinitum. And x is equal to the correspoud-

ing number. But x admits of being obtained by an infinite

X
scries without logarithms: thus x^^^a, or x—a^,hy substitu-

* III tliis and tlic following I make use of L" to denote tlie logarithm

of a loL;ar;th.i!, or the second logarithm ; L"' to denote the third logarithm ;

aud bo uii.

ting
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J.

ting instead of the exponent x, its value g% and always repeating

(±\ &c.

the operation, we have at length x= a^^'

I xvill by no means say that these series are easily applicable

to practice: far from it, it is almost impossible to use them. We
ni-iy there reject tliein as inconvenient; and I shall point out an-

other, which is not attended with such difficulty in the applica-

tion.

Let x''— a, then xLx= La; and let x=b+ y, where b is the

nearest integer or approximate value of a;. Hence x= /"(^ I + jh

and Lx = L fb{\ -f -^ )^ = U + LI + ^ =i hb + M x

(!'"£"'"
fe"

~ ^'*^' ) ^y ^^^^ nature of logarithmic series,

M being the modulus ; or, omitting all but the first two terms,

a-; it is only an approximation we desire, and multiplying by

x=b -{- T/, we have xLx=La={b-ir 7/)(hb+ '-j^ ^)~
lhL-\-yLb+My ^ + LZ!.^ omitthig any term that in-

volves the cube of y; by arranging and transposing there-

fore, we have — a/^ -f j^(M 4. L/') =La— ^L/'; and hence

r- + 2y(b + ^Y) = 2i'(^ - '^)- or, what is simpler, f- +

2y(^ + Z'HLZ') = 2Z'(HLa — Z'HLi'), which quadratic equation

being solved, and added to b, gives

•^=^'+y=y7(^TI7^- '^, or simpler thus,

x=Jb{2\{La+ h-^bml'bj-b\\Lb.

Example. Letx'^=iOO, and therefore /'= 3. Then if we
use hyperbolic logarithms,

X- A/27-63102 + 9+ 10-8t)25G-a-29584= 6-8915 -3-2958=
3*5957, or 3'59 + . Assuming b= \yb9, we may get a second

approximation, and then

X = v/ 33-065 l220T'r2^8Wl'H^2T0549839^--4-588565=
8-185853—4-588565= 3-597288, which is true to the last fi-

gure, which should be 5.

As, however, this mode requires the extraction of the square

root, and other intricate operations, the following is preferable,

as it docs not rccjuire some of these, and is after the first ap-

proximation equally correct with the other. Let us to derive

X 2 this
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this proceed a'^ above; but instead of two terms of tlie logarltlimic

series, only take tiie first, and reject all the second powers.

Then bLb+yLb -\-Mi/= xLx= La,or y{'M-\-Ll)=La— bLl',

ha-lLb

If we use the hyperbolic logarithms, x= ',
. Ifthec.om-

•4342P45 + Ln

•434'>945 + LI-

100, and ^= 3-59; then by

mon tabular logarithms, then x—
Example. Taking, as above, x'

:

the hyperbolic logarithms x= - _ "^^^^" = 3-597288, the same

as before.

Having therefore seen that by omitting the second and higher

pou-ers of the small addition ;y we have less labour, and nearly

as great accuracy, we shall in future not take them into consi-

deration, but employ the first power only.

Frequently we may a|)proximate faster witliout finding x at

first, but only y, anil then also it will be of advantage to have

X under the form b—y, in which case LM— t-)= —
nearly^ and therefore as in the second formula given above,

y= -^rz
—rr • If we wished x this way, then x = Z* — ?/ =

-^—T-r, the same as found before by another mode.

The more general form, where y''= a is capable of solution in

the same way as the above, when y is a simple function of j:,

that is, when it becomes the equation {cxY= a. But as the

mode may be easily derived from the former, I shall merely state

the result. It is this : if /> be an approximate value of x, then
MZ' + La

Before proceeding to the second order of this class, I may
mention a simple geometrical construction of the equation jr^=.a.

Let tl\ere be any logarithmic

curve GH, whose logarithms

begin at the given ordinate

AG, which is unit. Produce

AG till AC be equal to q;

draw CB parallel to the axis

to cut GH, and BD parallel

to AC ; also GK parallel to

AD ; through K describe an

equilateral hyperbola KF, be-

tween the asymptotes AC
and AD. Let it cut the logarithmic curve in F j then FE=r.r.

For
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For by construction BD= a, and AD= La, whence ADKG=
1 X La ; but by the property of the hyperbola AK?=AE x EF=
EF log. EF= Lo, whence EF"=a, and EF= :r.

This construction might be shortened by making AD = La,

from a table of logarithms of the same modulus as the above

curve. But upon the whole, I would prefer tlie former method.

Were AC less than AG, x and the hyperbolic curve v.oukl lie

on the opposite side: but

AC is then liable to a li-

mitation, which evidently

happens when the hyper-

bohi touches the logarith-

mic curve. The limitation,

though it shall be found af-

terwards by the dilferential

calculus, yet admits of a

very simple geometrical in-

vestigation. Let F be the

point of contact ; then by

completing the construction AC= a, when it is the least possi-

ble; draw a tangent MF at F, which must touch both curves at

that point, and also ME be the subtangent. But it is a prin-

ciple of the hypccbola, that the double tangent, or line touching

the hyperbola and lying between the two asymptotes, is bi-

sected in F; whence also ME=:EA; but since ME is a subtan-

gent to the logarithmic curve, and as all these subtangents are

ecjual, if a tangent were applied atG,AE will be the subtangent or

modulus of the system. Hence the construction is manifest: for

we have only to make Al] a subtangent to the logarithmic curve,

raise the perpeiulicular EF, which gives .r ; through F between

tlie asymptotes MA, AG, describe the hyperbola FK; draw then

GK parallel to AM, and KD to AG; then BD=:a.
2d. With regard to the second order, one mode may be suffi-

cient; I shall therefore choose the simplest:

X X

Let X =a, to find x. Since x =a, then x^hx= Lay and

xLx + L"x - U'a. Let x= ^'4-?/= ^(l + y), then hx =

L^ + lA-|- j^ = L^ + -y nearly: and therefore Vx =

\j{hh-\(- -^'-\ — h"b + -~ nearly, Also, xLx =z {h + y.

(hb + ^) = Ihb + yU + My.

Whence from these we get .rLx-f L"a'= L"a= L"^ + ILb-^

X3
If
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2^ (^M + Li + -^^, or ?/= j^-. By adding this to h

M + Li+ .

we shall have x — h-\-ii— — . If we make use
•' M

of hyperbolic loc^arithms, then M and M- are each equal to 1.

But if we use the comnmon tabular logarithms, M = •4342945,
and M^= -18S61I7.

X

Example. Let x^— 100, and b=z2-2. Taking the hyperbolic

I
.., 2-2+ 1 -^eS'-'gg^ 4-1-5271 302—T-76'-'32S2 5-2331563

logarithms j:= = =°
1 +-7884574 + -576499^ '2-;-35J9570

2-21279 + . True to the last figure, 2-21280 being rather nearer
the true result, but too great.

It is only of these two orders that I intended to speak ; but I

cannot refrain from pointing out the direct solution of the pro-
fee.

X

blem, when the order is infinite. Let then x =03 or we may
&c.)

write it thus, .r^^=a. But all within the parenthesis is also
±

equal to a; whence x'^=a, and x-=a^. This, though at first

sight the most difBcult of all, becomes thus the most simple.

We now come to the third class ; but have said so much on
the last, that it would be superfluous to give more than the two
following modes of solution; one bv infinite series, and the other

by an approximating simple equation.

Let then x= a^. By substituting in place of the exponent x.

Its value a^, we have .r= a* , and t^y continued substitutions of
&c.

the value of x, we obtain the simple series a^ =x. This,

however, is a very useless series : we shall therefore give the other

mode, which will be found much more convenient.
- Lr

Let then x^= a, and — = Lo. Let .r= b + y, then La=

-,— ( Lb+Ll + ^)= -— + —--- nearly, = -^^^-— , and

y(M.— bLa) = b'La — bhb; and thence 7/= —r-r'——: from
•^ ^ ^ M— /'La

which x= b+t/=——-—

.

This formula may be more easily deduced by the considera-

tion, thatif .r*=a, then('-^ L~: if then — = x, then z^=:



of Exponential Equations, 327

-, which comes under the form of the first order of the former

class ; and, therefore, by comparing the two, we have z =
Mc + L^

-—,
(wlieie c= — = approximate value of z, and conse-M +

quently h of .r). By substitution z is therefore equal to

b ^ a , 1 b h{M-'Lh)
;— 5 whence a.'= — = c:^ = -r-;

—

-n
—

.

M + I. — h L—
b b a

X
Example. Let^^=l-17. LelZ'=l'2; then we have

l-2(-1884044— 1825-216) -0072994 nncnn J *i,y= —^ ^ = —— ,-— =-00899, and then^ 1— lb.S4044 -81 1-5956 '

.r=l"208n9, which only errs in the last figure.

It is evident that this class mav be easily converted into the

second ; and thus the following solution of the second order may
be, shortlv though indirectly, obtained.

ii)
^'^ ^

I (t)
'-^

Let .r =.a, then ( — ) = — . Let -- = z, and c =

- = an approximate value of z : then by comparing this whit

the second order of the first class,

Mc+^'+L"a-L"c L— "

Lf b

z-= irz = TTT- ; conse-

quentiv a:= — = ^ ^^ ;

—

• —.

b iJ + ^ 1"-^ T
When the order is infinite, this class admits of an easy solution.

&<=• (x)

Thus x" =0, then ( ^
) -^ ^ = -1 , and / i y* = -^ , therefore

x^a".
Before finishing this subject, I may mention that several of

this species of equations are sulyect to the laws of maxima and
minima. To iliu'-trate this I shall take an example.

Thus if .i^= «, then a or x^ admits of being a minimum. By

putting the ratio of the differentials =0, then 'l!!^[ii±2i^) _0,

c, HL^= _ l. =0- 1 = HL,^, and x= ^^ =-36788;

X 4 « is



328 Olservalions on the Solution ofExponential Equations^

a is therefore equal to -6922. If a be less than this, no solution

can take place. This result might be got easier by considering

that if a be a minimum, then La is also a minimum ; whence
xhx is a minimum, and the ratio of the differentials or

dx{\ +HLr) „

-J

=0, and llL.r= — 1, and so on.

We may take one more example, which exhibits the limita-

tion in a very striking manner. It is when x^ = a: for then
drCi-HL r) ^ ^ ^^^^ HLa:=l. Whence .r= 2-71828, and a-
1*4447, when it is a maximum: that is, if a exceeds this num-
ber the question is impossible.

I have now closed my remarks on these equations, still, I am
convinced, but very imperfectly handled. Many more observa-

tions might be added, and indeed the higher orders especially

require a far more ample investigation, and at some future pe-

riod I may perhaps offer a few more remarks upon them. In the

mean time I may only observe, that from the short glances I

have cast over them, it is my opinion that to obtain these solu-

tions, formulae of a different kind from those I have as yet em^
ployed must be made use of, and which, I have no doubt, may
lead the inquirer to some interesting speculations.

i^pril 3, 18ir.

To Mr. Tilloch.

Sir,—Since sending you a few days ago some modes of solu-

tion regarding exponeiitial equations, another mode (and an ex-

tremely simple one) has occurred to me, the insertion of which
along with the uther part would much oblige, sir.

Yours &;c.

Edinburgh, April 20, 1817. G. A. WaLKER AllNOTT.

The mode which I now offer is founded on the j)rinciple of

Taylor's theorem : it is capable of greater extension than the

former modes, as we can applv it, with some address, to any

order.

Taylor's theorem is this : that if y be a function of z, and z

receive an addition c, y then becomes equal to

2,+ c ^ + -. •

'f'
4- ^ ' ?f +&C. To applv this

theorem to the subject in question, the two first terms of the

series are quite sufficient, and we may take an example of the

best mode to use it,

1st. Let .r"'= a, and let L be an approximate value of .r, and

correspond to y in Taylor's theorem. Let also bhb, which is

evidently a fmiction of b, correspond to z : then if LLb receive

an addition c, so that ^L^ + c=La, or c=La— ^L/-, the two
first
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first terms of the series are x=l+ c ,' -- =1 + -J^^,— , the
d.{tLb) M + Lb '

equation we had before.

X

2d. Let.r'' =cr, or .rL.r-f-L';r= L"fl. Then as above bLb + L"h
corresponds to z in the theorem. Let this receive an addi-

tion c, so as to rnake it = L"n, then x^b + c —~-^—
-,,, =

a'(iLi' + Vb)
b+L"a-L"l:-hLb

^ oLb

3d. Let X —a, then by the same mode bhb + U'b + L 1 + -^—

corresponds to z; and then x=b-\-c

'i\bLh+V'b+Ll +~^)

---V'!(^--+MLb-\-Lib\

L"b
L"'a~V'l'—vLb-Ll+

, Z.'1'LZ; -r. . .

V + p-p-
^^^^

^ . But it IS quite

^ ^ bU' UL"b+b>^L-'b

needless to pursue this further, as I think I have sufficiently ex-

plained the mode for ajiy person to make forniulse for himself.

LXXIX. Analysis of the Labours of the Royal Academy of
Sciences of the Institute of France daring the Year 1816.

PHYSICAL PART.

By M. CuviER, Perpetual Secretary.

Physics and Chemistry.

It is known that different bodies, and especially different liquids,

are dilated by heat in very different proportions.

M. Gay Lussac has endeavoured to discover some law which

might indicate the regulation of these proportions. For this

purpose, in place of com])aring' the dilatations of diti'erent liquids

above and below one uniform temperature, he sets out from a

point, variable as to temperature but uniform as to the cohcsioji

of particles ; from a point where every li(juid rises into ebullition

under a jgiven pressure. And among tliose which he lias tried, he

has found two which, setting out from this jioint, become equally

dilated;—these are alcohol and sulphurct of cari)on, which boil,

the former at7f^"^lj the second at 4(>"l)0. Examining then

into the analogies of these two liquids, M. (iay Lussac has dis-

covered that they resemble in this point j that the same volume

Of
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of each at its boiling temperature gives, under an equal pressuie,.

the same volume of vapour ; or in other terms, that the dctjsities

of their vapour.' "/ear the same relation as those oi" liquids to.

their respective boiling temperatures.

M. Gay Lussac intends to pursue his experiments, and to pre-

sent very soon more complete researches upon the dilatation of

liquids and upon their capacity for caloric.

Among the delicate questions which are at present agitated

in chemistry, one of the most important respects the proportions

in which the elements unite in forming different combinations.

These sorts of researches are subject to great difficulties, be-

cause it is not always possible to obtain insulated cr^mbinations

of gas ; and when it is wished to extract them f; om the salts of

which they make part, they are liable to be decomposed or al-

tered by the intermixture of other principles of these salts, or of

water which almost always presents itself. It is thus that the

remarkable differences between the results of Davy, Dalton, and

Gay Lussac, respecting the combinations of azote and oxygen,

may be explained.

From experiments presented this year to the Academy by

M. Gay Lussac, it appears that nitrous gas contains a volume

of azote and an equal volume of oxygen without condensation

;

that in certain circumstances it presents a combination of a

volume of azote with a volume and a half of oxygen ; and to this

M. Gav Lussac has given the name of pernitrous acid (acide

pernitreux)'.—That ordinary nitrous acid is composed of a

volume of azote with two volumes of oxvgen :— lastly, That there

is in nitric acid a volume of azote and two volumes and a half

of oxvgen.

Among these different varieties of oxides or acids which have

azote for their base, he has found o:ie which is obtained from

the distillation of the neuter nitrate of lead previously dried. It

is a very volatile liquid of an orange colour. M. Gay Lussac

regards it as nitrous acid, the elements of which are retained by

the action of water which he supposes makes part of it. But

M. Dulong has satisfied himself l)y very exact analyses that it

does not contain water ; and he calls it for this reason anhydro-

nitrous acid (acide nitre?i.v avhydre). The result obtained by

IM. Dulong has been confirmed synthetically. A volume of ni-

trous gas, and somewhat more than two volumes of oxygen, sub-

nutted to an artificial cold of twenty degrees, give that acid,

which among other properties changes colour not only by inter-

mixture with water, but by heat ;—colourless at 20" below zero,

it becomes of an orange hue at 15° above it, and almost red at

28". Four parts of nitrous gas and one part of oxygen gas, con-

densed by cold, have yielded a much more volatile liquid than

the
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the preceding, of a deep green ; which M. Dulong regards as a

simple mixture of nitrous acid, and another acid in which the

proportion of nitrous gas is much greater,

M. Dulong has also investigated tlie proportions in which

oxvgen combines with phosphorus in the formation of acids.

Hitherto only two acids have been recognised, but his researches

have led him to think that four exist.

The first in which the least of oxygen enters is obtained by

throwing in water an alkaline phosphuret. The ph.osphuretted

hvdrogen is disengaged, and the oxygen of the water forms with

the remaii'ing phosphorus an acid which continues combined

with the alkali, but which is expelled by sulphuric acid. M. Du-
long terms it hypophosphorii^^ but he believes that its radical is

in part composed of hydrogen.

A second acid, to which M. Dulong transfers the name of

phosphorous, is obtained by decomposimj; water by a con)bination

of chlorine and a mininuim of phosphorus, a decomposition from

which two acids result ; viz. hydrochloric or muriatic acid, and

this which M. Dulong calls phosphorous acid. M. Dulong states

it to be composed of 100 parts of phosphorus and nearly Ih of

oxygen.

The third acid is that which is produced by the slow com-

bustion of phosphorus in air. It decomposes when saturated

with phosphoric acid and with phosphorous acid, and gives at

once phosphites which arc more soluble, and phosphates which

are less so. M. Didong does not regard it as a simple mixture,

but rather as a combination of these two acids, somewhat re-

sembling saline combinations, and in which the phosphorous acid

serves as a base. According to that opinion, he proposes to

name it phosphatic, in order to recall the analogy which it bears

to the jdiosphates.

The last term of oxygenation is pli' sphoric acid : the propor-

tion of phosphorus to oxygen is here 100 to 124. It is obtained

by the quick combustion of phosphorus, or from the deconn-

position of water by the chloruret {chlorure) of i)hosphoruSj and

in many other ways. It is identically the same with that which

Is extracted from the bones of animals.

Three Dutch chemists, Messrs.Van Marum, Deyman,and Pacts

Van Trjostwick, made known in 179(1 a gas composed of hydro-

gen and carbon, which thcv named ohfani gas, on account ot

the singular prupcrtv it possessed of forming an oily liquid by ita

mixture with oxygcnuied muriatic gas. According to the theory

which then prevailed respecting oxygenated muri-u gas, it

might have been believed that the oxygen united itself to the

carboncttcd hydrogen, and produced thus a sort of oil: but now
that we have come to regard this gas as a simple body, to which

Sir
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Sir H. Davy has given the name of chlorine, another explana-

tion must be sought for. Messrs. Rohicjuet and CoHn have der

voted themselves to this object. They have found that by passing

slowly into a balloon a volume of oleiiant gas and two volumes

of chlorine, they become entirely converted without any residue

into an oily liquid, which decomposed by heat gives hydrogen

not saturated with carbon, a deposit of carbon, and a good deal

of muriatic gas—that is to say, according to the new theory, hy-

drochloric gas. The chlorine therefore enters in susbtance into

the oily liquid. But is it there as chlorine, and united directly

to the subcarburetted hydrogen ? or, rather, is it tliere united to

the hydrogen, and as hydrochloric acid, or in other words mu-
riatic ? It is to the first of these conclusions that Messrs. Robi-

qutt and Colin have been led, by indications deduced from the

specific weight of the components and of tlie compound : while

muriatic ether, which has many resemblances to this oily liquid,

appears to them on the contrary to be formed by the miion of

hydrochloric gas with carburetted hydrogen.

M. Chevreul continues still to labour with the same zeal in

his Chemical History of Greasy Bodies. In a memoir presented

to the Academy this year, this laborious chemist has begun to

examine the causes to which tlie consistency, the odour and the

particular colour of some oils and fats are owing. The varieties

of consistency are regulated by two general principles of greasy

bodies ; but the otiser differences depend on particular and fo-

reign principles. M. Chevreul proposes a system of nomencla-

ture analogous to the rest of chemical nomenclature, as well

for the principles which he has discovered as for their saline

combinations. The two principles of grease ought accordingly

to be named steatine and elabit.', from the Greek words wliich

signify fat and oil. Its principal acid, that which is most con-

sistent, will be margnric acid ; the other, elaic acid. Spermaceti

v/iil take the name of celine, &c. &;c. These names are no

doul>t burdensome to ihe memory, but that is an inconvenience

inseparable from the progress of science.

Mineralogy and Geotogy.

Greenland has for several years furnished a stone in small

crystals of a sea-green colour, which has been named sodalite

from its containing nearly a fourth of its weight of soda united

with sllex and alumine.

The Count Dunin -Bockowsky, a Gallician gentleman and

mineralogist, as zealous as well informed, has discovered a co-

lourless variety of the same stone in large prisms, in that part

of Vesuvius called Fosso-grande, so celebrated for the number

and variety of the minerals with which it has supplied collectors.

The
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The composition of thi ; species of the stone, from its great ana-

logy to that of glass, might be supposed to be of volcanic origin

;

if it were not accompanied witli a multitude of other kinds which

liave nothing in common with glass; and if the sodalites of

Greenland were not found in places where there is no trace of

su!)terranean fir^s.

The object of geology, In the scientific form which it has at-

tained in modern times, is not so much to imagine, as formerly,

systems upon the states through which the glol)e has passed, as

to describe exactly its existing state, and the relative position of

the masses which compose its exterior.

In this last respect these masses have, it is well knovini, bccti

distinguished into primitive,—that is, masses in which tliere are

no traces of organized bodies, and which are supposed anterior

to life,—and into secondary, which are all more or less hiied with

organic remains, and which must of course have been formed

since these existed. These masses are besides generally different

both in point of form and of tiie materials of which they are

composed. It has l7een even for a long time believed that these

materials are placed in a succession of order equally determined;

so that no such masses as were deposited before the existence of

organic bodies can have been deposited since, and vice versa.

More correct observations have since sliown this idea, as to

the depositation of the strata of the earth, to be quite erroneous.

It has been observed, that between tiiese two sorts of masses

there exist mixtures where the ancient or primitive strata have

been reproduced after new or secondary formations ; that is to say,

some organized bodies which are covered by masses of the same

nature as those which were supposed to have ceased depositing

themselves since life appeared on the globe. These memorials

of a change from one state of things to another have been called

transition earths.

It is not, however, always easy to recognise them as such ; and

M. Brocliant, in a memoir which he recently jniblished, had need

of all his sagacity to attach to this interm.ediate class the greater

part of the valley of Tarentaise ; in as much as he had not then

discovered some shells, the existenee of which in these rocks, as

since ascertained, has conhrmed in a most flattering manner the

conjectures and the reasonings of that learned geologist.

M. Brocliant has since extended his researches on the same

subject, and directed them chiefly this year to the ancient gyp-

sums which are found in such abundance in certain parts of'the

Alps, and of whose enormous masses all travellers who have

crossed Mont-Cenis have taken notice. After having described

with a scrupulous exactness all tlie circumstances of their posi-

tion, and having often traversed the mountains, on the shelves

of
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of whicli they present themselves, the author compares them in

point of composition and situation with transition rocks, anrl

proves that they ought not to be ranked in that class.

The primitive masses themselves are not always easy to cha-

racterize : the irregularity of their position, the vastness of the

spaces through which it is sometimes necessary to trace their

relations, and the confounding varieties in their composition,

present great difTiculhes. M. Brochant has furnished us with

a striking instance of the mistakes which may he thus occasioned.

After long journeys and laborious examinations, he has discovered

that the loftv summits of the Alps, from Mount-Cenis even to

St. Gothard, and particularly Mont- Blanc, do not consist, as has

been believed, of granite properly so called ; but of a variety more
crystalline, and more abundant of a talcous and feldsparic rock,

which often contains l>cds of metallic minerals. He has satisfied

himself at the same time that real granite pervades the southern

border of the cliain ; and, reasoning from analogy, he considers

it very probable that the granitic stratum supports the talcous
;

whence he concludes that the higher sumnuts of the Alps are

not relatively the most ancient part of these mountains.

It ought always to be remarked, that the primordiality of

granite among known rocks is subject to exceptions. M. de

JBuch has ascertained, in Norway, that granites evidently recog-

nisable as such are deposited above strata believed to be of a

more modern class, and even strata containing petrifactions.

The same thing has been observed in Saxony, and even in Cau-
casus.

M. de Bonnard—who has had tlie honour of giving to geology

the first couiplete description of the Ertzgebtirgc—of that pro-

vince of Saxony which is in a manner the cotmtry of geologj-

—

has endeavoured in that work to determine those places where
granite is inferior, and those u'hcre it is superior to other strata.

It cannot be doubteil, after the researches he has made, that the

granite of Dohna cannot be in this last situation, as the Saxon
geologists have announced ; but in other places, and especialk-

near Freyberg, there is every reason to believe in the superiority

of the granite. It further appears from his observations, that

the chain which separates Saxony from Bohemia is distinguished

by also having granite on one side, and that the southern.

The work of M. de Borinard contains many other valuable de-

tails upon the nature and position of the strata of this celebrated

province, and also on the rich metallic veins which everywhere

traverse it, and on which the industry of the people has been so

long exercised. In these respects it is equally interesting to geo-
logy and to the art of mining.

I\I, Heron de Villefosse has aho rendered to the same art a

very
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very great service, by his work on Mineral Wealth. The first

volume, which related to the administration of the mines, printed

in 1810, has been a long time known and appreciated. The
second, in which he treats of the working of them, has been pre-

sented in manuscript to the Academy. The author has here

added to all the theoretical directions which science affords, a

great quantity of practical facts collected by him in his travels,

and in the exercise of his functions ; so that every precept is in a

manner supported by a real example. A magnificent atlas

which accompanies the work presents all that can be exhibited

of these examples to the eye.

The discovery so important in geology, made by MM. Brong-

niart and Cuvier, of certain stony beds which contain only land

and fresh-water shells, and which cannot of course have been

formed by the sea like other shelly beds,—has led to a number of

researches in all parts of Europe. M. Beudant, professor at

Marseilles, has this year considered this matter in a new light.

As in some places fresh-water shells have been found mingledlwith

marine shells, he has endeavoured to ascertain by experiment,

liovv long the moUuscae of fresh water may be habituated to live

in salt water, and vice versa with respect to marine molluscae.

He has found that all these animals die quickly when the change

is sudden and entire ; but when the saltness of the water is gra-

dually increased for the one, and gradually diminished for the

other, tliey become for the most part habituated to live in a water

which is not natural to them. Some species, however, resist all

conciliation, and cannot suffer any variation in the water which

they inhabit.

M. Marcel deSerres has communicated th,e sequel of his first re-

searches on fresh-water shells, of which an account was given in

the analysis of the Academy for 1813. The principal fact which

he has made known this year, is a formation of this sort, which

he regards as newer than any other, and which he has discovered

in seven different places in the neighbourhood of Montpelier.

His observations are somewhat similar to those of M. Beudant.

He distinguishes the species in the environs of Montpelier, into

those which do not appear to be able to live except in fresh wa-

ter ; those which can subsist in briny waters not exceeding a

maximum of 2 75 ; and lastly, those to which marine waters

appear necessary. He has by this means explained some very

singular mixtures of these organic remains.

The .stratum which he describes is in a manner composed of two

layers inclosing different shells. The superior one contains both

land and aquatic shells. The new formation appears principally

on the higher parts of the hills or ridges. A great many land

shells



036 Analysis of Ihe Labours of' the Royal Academy

sliells and impressions of vegetables have been found there, per-

fectly similar to the species which exist on the superincumbent

soil at present.

While in Europe the principles of geological observation aref

thus evolved, some zealous naturalists have been applying them
to countries more remote, and have found Nature ever faithful to

the same laws.

The great labours of M. Humboldt on the structure and ele-

vation of the respective moiuitaius of the two Americas are well

linctwn. This learned traveller has presented a prelude to a

work which promises to be not less important, in a table of re-

sults obtained in India, on the height of different peaks of that

immense chain known to the ancients by the name of Imatts,

and to which the Indians have ascribed the principal facts of

their mythology.

According to the trigonometrical measurements of Mr.Webbj
an English engineer, four of these peaks are more elevated than

Chimborazo ; and one of them, the highest mountain known at

present on the globe, is 4013 toises or 7821 metres ; and even

according to other calculations 4201 toises or 8187 metres.

JNl. Humboldt makes in his memoir a happy use of the lavv's

of vegetable geography, in order to supply the heights of certain

ridges which it has not yet been found practicable to ascertain

by actual measurement. When a particular plant grows in any

place of a ridge, he determines by the latitude what height the

ridge cannot exceed.

Within a space more limited M. Moreau de Jonnes, corre-

spondent of tlie Academy, has also made some very useful ob-

servations. He has presented to the Academy a geological chart

of a part of Martinique, on which are marked with great care

the heights of the mountains and hills, and principally of an ex-"

tinct volcano which appears to have given birth to these in-

equalities.

The author has extended his researches to a great part of the

Antilles. The elevated centres of these islands consist of vol-

canic peaks which are named mornes ; the tufts of lava with

which they are overrun are called harres; and the denomination

of pln'miers is used to designate the shelves {plateaux) which
they have formed in their descent.

The islands where there is only one peak and one system of

eruption, such as Saba, Neva, St. Vincent, are the smallest,

and in an agricultural respect the least important. They have no
good ports, because such ports are nothing but the extremities

of the valleys left between two or more systems ; such as we see

iu Guadaloupe, Martinique, Dominica, St. Lucia, Grenada, &e.
Martinique in particular appears to owe its origin to six volcanic

fires
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fires, and shows still six peaks to which it may be wholly attri-

buted. It is the exact topography and mineralogy of one of

these six, that of Mont Pelee, which M. de Jonnes has given us.

He believes that volcanic nature so general, that he supposes it

serves even as a base to those of the Antilles, which present no-

thing but a calcareous exterior manifestly shelly, such as Bar-

badoes and the high land of Guadaloupe. Guadaloupe pro-

perly so called is formed of four systems of eruption, one of

which, the So2^/i^re, still maintains some degree of activity. xM.de

Jonnes has also given a very accurate description of it in a ge-

neral statistical view of the island.

Botany.

One of th€ most important branches of botany, and which

more than any other connects it with the great body of physical

sciences, is vegetable geography, or the laws of the distribution

of plants according to the height of the pole, the elevation of

the soil, the temperature, and degree of humidity or dryness of

the climate.

M. Humboldt, whose travels have contributed so much to the

progress of this as well as other branches of knowledge, has given

nearly a complete treatise on it under the title of Prolegomena de

Distrihilione geographica Plantarum secundumCceli Temperiern

et Altiludhiem Montium. In this work he presents some pro-

found researches on the distribution of heat, both rekatively to

the positions of places and to the seasons of the year; for not

only the lines under which the same mean annual degree of heat

prevails are far from being parallel to tlie equator, but places

which have upon the whole an equal mean heat have their sum-
mers and winters by no means alike. All these differences must,

it is conceived, have a strong influence on the propagation of

plants. The author afterwards j)roceeds to the differences which

result from elevation, and which are not regulated I)y the same
laws in all places : and he at last arrives at a consideration al-

together new,—that of the laws of the distribution of vegetable

forms. By coujparing in each countrv the number of plants of

certain families well determined, with the total number of vege-

tables, he has found a striking regularity of numerical coinci-

dence. Certain sorts become more common in [uoportion as

we advance towards the pole j others, on the contrary, increase

towards the equator; while some attain tiieir maximum in the

temperate zone, and are eciually diminished by too much heat and
too much cold. And, which is very remarkat)le,this distrilnitiou

remains the same all over the globe, by following not the geo-

graphic parallels, but what M. Humboldt calls isothermal pa-
rallels, that is to say, lines of the same mean heat. So constant

V0I.-I9. No.22y. iV% 1817. Y are
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are these laws, that whenever we know the number in any countr*

of the species of one of those families of which M. Humboldt ha^

given a table, we may rleduce from it a prettv exact calculation

both of the total number of vegetables and of the number of

species in each of the other families.

The Prolef^omena to which we allude are placed at the head

of the great work which M. Humboldt is at present publishing

with Messrs. Bonpland and Kunth, upon the new plants which

he has discovered in eciuinoctial America. This addition, the

richest and most brilliant perhaps which botanv has received at

one time, will appear in six volumes quarto, and contain six hun-

dred plates and the description of niore than four thousand species.

The first volume, including all the monncofyfcdones, has been

published this year : it presents us with thirtv-lhree new genera,

and among the palnice alone twentv-three new species. Messrs.

Humboldt ajid Bonpland have published at the same time the

concUi'<ion of their description of the Melnstoma^ a work of most

Hiagnilicent exterior, but which could not be imitated throughout

the whole range of vegetables, without incurring an expense and

deluv a^ prejudicial to science as to its cultivators.

INI.de Beauvois, whose perseverance is also deserving of every

praise, has published this vear the fourteenth and fifteenth parts

of liis Flore (VOuure el de Benin; and, not satisfied with his

ancient collections, he has taken advantage of the extraordinary

humidity of this year to pursue his investigation into tlie class of

Fun^i. The continual rains have so developed this class, that

he has discovered many species which have escaped preceding

botanists. Such are—a variety of sdtrothim which has lessened

liearlv by two-thirds the crop of kidiiey beans, ui)on which it

projiagates itself;—a new species o^ sphttia, which has been very

destructive to onions; also a new species oi cereda, which has

been still more pernicious to them ; and lastly, which is very

remarkable, a new genus of parasitic plant which grows upon

other parasite?, and injures very considerably the vegetables

wliich are obliged to nouri'<h both.

Ti)e family of the dipsacei, such as the scabious, are, it is well

known, very nearly allied to compos/le'i by uKiny of the cha-

racters of their flowers and their fruits ;— the most apparent

mark which distinguishes them is, that the anthers are entirely

free. Botanists have discovered soine plants whose flowers are

equaliv for:ned of many smaller flowers, the anthers of which are

united at the botc<<ni only. It has been found doubtful what

place to a-^sign them. M. Henri de Cassini,who has examined

-them at the close of his great work on the class ofSyrrgenesia or

Co7nposlicBy has found that thev differ from these—because their

anthers arc not miilcd at the top, because their style and stigma

arc
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Krc of a different conformation, and because the seed is sii^.pended

«t the top of the cavity of the oveary. From the dypsaci, again,

they differ in having their anthers united at the bottom, and in

the alternation of their leaves. Most of their other characters,

however, they possess in common with these two classes. M. de

Cassini has hence been led to think that a distinct family might

be formed, which would serve in place of two others; and this he

has designated by the name of Boopidees. These will compre-
hend the genera calycera de cavanilles, boopis and lacicarpha of

M. de Jussieu.

We announced last year the opinion of M. Decandolle upon
that pernicious substance called ergot) which shows itself in the

ears of rye and some other grains, especially in wet seasons.

In the course of the vear 1S16, M. Virey has made some re-

searches, which lead him to regard ergot as a dcgenerescence of

grain, and not as a fungus of the genus 5c/e'ro/i7/w, as M. Decan-
dolle believes. He says he has observed ergotized grains which
had not onlv preserved their natural form, but in which one might
still see remains of stigmas ; and he cites the assertion of

M. Tessier, that many ears of grain have been observed which
were only half-ergotized^ and that equally towards the top as to-

wards the bottom.

M. Vauquelin has made on this occasion a comparative ana-

lysis of sound rye, of the ergot of rye, and of a scLerotiuvL per-

fectly recognised as such. In the ergot he found neither starch

nor gluten in their natural state> but a mucous substance and a

vegcto-animal matter, abundant and inclining to putrefaction.

It contains a fixed oil quite developed. The principles of scle-

rotium are altogether different. Without being decisive, these

experiments have led some persons to doubt with M. Virey

whether ergot be of the tribe of fungi*

Zoology ^ Anatomy i ctnd minimal Physiology

i

Animals have also their gcographv: for Nature in likcmannei*

retains every species within certain limits, by lines more or less

analogous to those which restrict the extension of vegetables.

Zimmermann has already given, upon the distribution of qua-

drupeds, a work which is of some celebrity.

Latreille has since published one upon that of insects. Dif-

ferences of from ten to twelve degrees of latitude produce always

at an ei|ual height particular insects; and when the difference

reaches to from twenty to twenty-four degrees, nearly all the in-

sects are different. Analogous changes have been observed cor-

responding to the longitude, but at distances much more consi -

derable.

The old and the new worlds have kinds of insects peculiar to

\ 2 each :
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each ; and the species even of those which are common to both,
pie&ent very perceptible differences. The insects of the countries

which surround the Mediterranean, those of the Black and Ca-
spian Seas, and those also of a great part of Africa, present a

great similarity. These countries form particularly the region

of the coleopfara. America presents us, besides the genera pe-

culiar to itself, with a great number of herbivorous insects, such
as the ckrysoynaloy the cassida, the papilin, ficc. Those of Asia

beyond the Indus possess a great affinity in respect of the fa-

milies and genera of which thev make a part. The species of

New Holland, although neighbours to those of the Moluccas, are

distinguished by some essential characteristics. The isles of the

ISouth Sea and of South America seem to indicate in this respect

some general affinities, although the entomology of Africa is

directly contrasted in many points with that of South America.
In the west of Europe the prevalence of meridional insects

becomes very manifest, when, going from north to south, we ar-

rive at those countries which are favourable to the culture of

the olive. The presence of the scorpion announces this re-

markable change of temperature ; but in North America the

iame change does not take place until about five or six degrees

of latitude nearer the equator. The form of the new continent

and the nature of its soil and cHmate are the causes of this dif-

ference.

M. Latreille pre-^ents us in the sequel with a new division of

the earth by climates. Greenland, although very close to Ame-
rica, appears, according to Otho Fabricius, rather to ally itself in

this respect to the north and west of Europe. It may still, how-
ever, be considered as an intermedial land between the two worlds.

Adopting this view, M. Latreille takes it as the point of depar-

ture of a first meridian, which, passing 34° to the west of that of

Paris, extends into the Atlantic Ocean, and terminates at the

Sandwich Islands in 60° south lat., being the ne pli/s ultra of our

discoveries towards the antarctic pole. This meridian, from 84"*

jiorth lat., the last approximative boundary of vegetation, to 64"

south lat., is divided at every twelve degrees by circles parallel to

the equator. The intervals form so many climates, which M. La-
treille designates by the names of polar, subpolar, superior, inter-

medial, surtropical, tropical, and equatorial. M. Latreille next

divides the two hemispheres by another meridian, which he fixes

at 180' to the east of that of Paris, and then separates each

continent into two great parts bv means of two other meridians

;

the one 62° more easterly than that of Paris, and touching oa

the western limits of the Indian Sea; the other intersecting

America at 160° to the west of the meridian of Paris, and de-

taching the part of that continent which geographically, and also

perhaps
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perhaps in point of natural productions, is more connected with

Asia. Tiie two hemispheres are thus divided longitudinally into

two zones, eastern and western.

The attention of all Paris has been recently directed to a wo-
man from the Cape of Good Hope, who has been exhibited to

the public under the name of the Hottentot Venus. She be-

longed to a nation in the interior of Africa celebrated among the

colonists of the Cape for their ferocity. The shortness of their

stature, and especially the enormous projection of the buttocks in

the woman, seem to mark them out as a race (juite distinct from

the Negroes and Caffres by whom they are surrounded. Much
has been also said of the aprons of these females. By earlier

travellers they have been represented very inaccurately, and more
recent ones have ventured even to deny their existence.

The individual alluded to having died at Paris, M. Cuvier had
occasion to dissect her, and to establish the particularities of her

organization. She possessed the apron: but this was neither an
overfolding of the skin of the belly, nor a particular organ ; but

a considerable protrusion of the superior part of the nymphce,

which fell before the opening of the matrice and covered it en-
tirely. The prominences of the buttocks consisted of a cellular

tissue filled with fat similar to the bumps of the camel and dro-

medary. The head displayed a singular mixture of the cliarac-

teristics of the Negro and the Calmuck; and the bones of the

arms, remarkable for their slenderness, presented some remote
affinities to those of certain species of the monkey tribe.

One of the most formidable of the venomous tribe next to the

rattle- snake is the yellow viper, or fer-de-ianee of Martinique
and St. Lucia, upon which M. Moreau de Jonnes has communi-
cated a very interesting memoir to the Academy. Naturalists

j>lace it at present among the genus irigonocephaU. It abounds
in all the principal colonies of France. Some pretend that it

was originally transported there out of hatred to the Carribs, by
a people on the borders of the Oroonoko ; a tradition which may
perhaps explain why it remains a stranger to the rest of the

Antilles. From the borders of the sea to the summit of the

mountains the inhabitants are exposed to its attacks ; but its

principal retreat is in the fields of sugar-cane, where the great

abundance of rats aftords it a plentiful subsistence, and where it

propagates with an increase proportioned to the number of its

young, of wiiich it has generally from fifteen to sixteen at a birth.

It sometimes exceeds six feet in length. Attempts have been
made, but in vain, to destroy these vipers by means of terrier

dogs, of English breed. M. Jonnes proposes to employ against

them the bird of prey called messager or secretaire {falco ser-

pentarius of Liinucus); which is so celebrated for devouring ser-

Y 3 pcnts
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petits in the environs of the Cape of Good Hope ; and govcrn-r

ment have already taken into consideration the means of trans-

porting that useful species of animal to Martinique*.
M. Cuvier has finished by a memoir Sur le Povlpe, le Seiche,

et le Calmor, the work which he undertook a long time since

upon the anatomy of the mollusoce. The genera which have
been now mentioned are the most remarkable in this numerous
class of animals for complication and singularity of structure.

Provided with three hearts, with a nervous system very developed,

with large eyes as well formed as those of any vertebral animal,
with excretory viscera formed on a plan of which Nature offers

up otlier example—they merit every attention from naturalists.

In making these anatomical researches M. Cuvier has had
occasion to discover the nature of a fossil common enough in

calcareous beds, and which has hitherto been quite an aenigma
to geologists. It is a bony fragment, concave on one side and
convey on the other, with a border radiated, and a ridge [epine)

between the convexity and the border. It is now demonstrated
that this is the inferior extremity of a bone of tlic seiche {Se-
pia L.) ; and if there is any thing to be astonished at, it is, that a
resemblance so evident has not been sooner discovered.

The fresh waters of some cantons in the south of France pro-
duce a very srpall shell-fish, similar to a buckler surmounted with
a goad pointed and curved. It has been generally believed to

be an univalve, and has been called Vuncyle epine de rose ; but
M. Marcel de Serres has ascertained that it is one of the valves

of a regular bivalvular shell, the hinge of which has certain pe-
culiar characteristics. He has in consequence formed a new
genus of it, which he has nanied acantkis. The animal of this

shell hag not yet been pbocrved.

The animals vvithout vertebrje, eou'^idered in general in regard

to the classification and enumeration of the species, form the
subject of a large work, of whicli M. de Lamarck has published

the three first volumes, commencing with the microscopic ani-

mals, and extending to the tribe of insects. In treating of the

inollusccB, he introduces a new class which he calls tunicierSy

formed of those composite moUuscce of which M. Savigny has
given so singular a history, as also of those simple molluscs
which are analogous to those which enter into the formation of

the composites.

To the history of corals a valuable addition has been made by

^ work of M. Lamouroux, on those species the solid part of

which is flexible.

One of the most interesting questions in physiology regards

• See some further notice of the communication of M. Joiines, in Phil.

Mag. for February' last,
'

- the
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the origin of the azote, which makes an essential elenrient of

animal bodies. M. Majendie has endeavoured to chieidate it

by a variety of experiments, which att'ord many important diete-

tic indication*^, and cannot fail to be of considerable use to me-
dical science *.

M. Majcndie has also made, in common with M. Chevreul,

some e^^periments to determine the nature of the f^as which de-

velops itself at tli£ moment of digestion in the different parts of

the elementary canal. In four criminals who had taken, a little

hefore their execution, certain fixed viands, the stomach presented

oxygen, carbonic acid, pure hydrogen and azote,— tlie small

intestine the three latter gases but no oxygen ;—in the great in-

testine there appeared, in conjunction with the carbonic acid and

azote, carhuretted and sulphuretted hydrogen gases. The two

last pertained therefore only to the great intestines : oxygen is

found only in the stomach ; azote and carbonic aind exist

throughout the whole canal, and the quantity of the last increases

tts the aliment descends.

Medicine and Surgery.

Ignorance in medicine is never more dangerous than, when
called in to enlighten justice, it leads it astray by inconsiderate

assumptions, which draw down upon innocence the shame and

the punishment reserved for guilt. A work which M. Chaussier

has pnblislied on Legal Medicine— the object of which is to con-

centrate the lights nfforded by anatomy, chemistry, and physio-

logy, for determining the causes of death—is on this account of a

truly social interest. To the general rules which he prescribes,

he adds, as examples, many judicial reports of remarkable cases;

with his own remarks on the omissions, the errors, the obscu-

rities, the fallacies which are too often to l)e met with in these

important docun)ents. The whole of this part answers com-
pletely to the motto of the work-*-" Sontibus inde tiemar, ci-

vU'US inde salus."

The author, however, has not limited himself to what is pro-

mised in his title. He has also directed his attention to many
faults in the ordinarymanner of opening dead bodies—faults which
have often led to false conclusions on tiie nature and the seat of

diseases. And physiology generally will be nuich benefited bv

the great number of acute remarks on functions too little at-

tended to, which this learned physiologist has interspersed through
his work.

M. Larrey is one of those few surgeons who hc^ve exercised

tfieir art in spheres of great extent and variety. Attached to

* For notice of these *cc P'lil. Mag. for February 1817.

Y 4
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the French armies during twenty-five campaigns, he has followed

them into the four (juarters of the globe, and has had the chief

direction of the sui gical practice in Egypt and in Russia, as well

as in all the interuiediate climates,—during epochs of victory the

most brilliant and prosperous, as well as in defeats the most ca-

lamitous,—in situations of deprivation the most absolute. No
variety of occasion has he wanted^ and he has profited by them
all. To those results of his experience which he has already

recorded in various public works, he has added this year some
important observations npon the effects of foreign bodies intro-

duced into the lungs, and the operations employed to remove

them. When the collection of pus or of blood has forced the

lungs to contract, the expulsion of these matters occasions a

void in the thorax, which Nature endeavours to fill up either by
the production of new matter, or by detaching matter from the

sides and other neighbouring parts. M. Larrev has been able

to exhibit these changes by the dissection of individuals who, after

being cured, had fallen victims to other fatalities. He has also

been the first to fix the opinion of practicians, as to the possibi-

lity of the amputation of the thigh at its superior articulation, by
presenting an actual case of such amputation followed with per-

fect recovery, and making knowij the mode by which it may be
performed with safety.

Rural (Economy,

The fur of the beaver, so necessary in the manufacture of hats,

becoming daily more scarce and costly, manv other furs have
been tried, without any being found "which could supply its place.

IvI. Guic'hardiere, hatter in Paris, has eniploved, with success,

as a substitute the fur of the sea otter, and also that of the native

otter. It is true that hats wholly comj)osed of such a material

would be dearer even than those made of beaver ; but consider-

able profit will be found by overlaying, or as the hatters call it

gilding, hats with this fur, the bodies of which are formed of more
common stuff:—in the same manner, in short, as has already

been long the practice with beaver.

It still remains to us to rank among the useful works which
have occupied the members or the correspondents of the Aca-
demy of Sciences during the year 1816, the instruction of M. Hu-
zard on the means proper for disinfecting cow-houses, and pre-

serving cattle from the cpizooty;—many articles of agriculture

inserted by M. Yvart in the New Dictionary of Natural History,

particularly one on the breeding of domestic animals ; with the

History of French Agriculture^ by M. Rougier de la Bergerie.

ftlATHB-
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MATHEMATICAL PART.

By Mo Le Chevalier Di^lambre, Perpefiial Secrelanj.

" Never, j)erliaps," says the leanred analyzer of this depart-

ment, " was the zeal of geometricians better sustained—never

have thev devoted themselves with more constancy to their ac-

customed labours, to the development of tlicir first ideas, to the

completion of works already published ; and yet never have we
found greater diliicully in giving the history of this branch of the

annual labours of the Academy." After a statement of some
obstacles arising from the private arrangements of the Academy,
*^ the more," it is added, " mathematics have advanced, the more
difficult their ulterior progress lias become, the more impracti-

cable it is found to render sensible and striking the results newly

obtained." It will not therefore, it is hoped, excite surprise, that

in the present analysis little more than tlie titles of some valu-

able works should be indicated, nor (if we may be allowed to

supply the parallel implied, but not expressed, by the learned t^e-

cretary) that in enteritig more at large into other works, a suc-

cessiveexposition of the contents of each should be preferred to any
attempt to give a condensed and systematic view of the whole.

The length, however, to which on these accounts the ana-
lysis of this branch of the labours of the Academy extends (eighty

pages quarto), is a disadvantage which, we regret, prcckules the

practicability of transferring it to our j)ages, as we have done that

of the preceding department. Not a few of the articles indeed,

particularlv those of M.Laplace, Mr-Farev, &:c. have already been
fully noticed in the Philosophical Magazine ; and opportunitie;

will afterwards be taken to make our readers ac(piainted from
time to time with such others as merit, but have not yet been
under, their observation.

The article of Mr. Farcy's to which we have just alluded, and
to which the ingenious secretary refers with no more than the

respect which it merits, appeared originally in the Philosophical

Magazine, vol. xlvii. p. .'^85, and refers to a curious property of

vulgar fractions, which Mr. Farey was the first to discover and
communicate to the world *.

* My ingenious corrospoiidcnt Mr, Farey, roftirinif to this subject in a
letter which I hiielv ncei\eil fVoiii liiiii, unlcs as fulhjws:

" I still cnteitaiii h(>[)es, that some Eiif^iish Matlieriiaticiaii will turn his

attention to the (iemoiibtraUon of the properties of complete fractional
iSeries: your Corre.s|jon(lei)t S. A. in p. 204 of vol. xh iii, has failed entirely,

and reasoned in a cireh;: he Wr^t [onus r.rithmctical progressions, which
lie could not find in any Scries, and then shows, that the inseparable
property of aiitlnnctical prot;rcssions attends such series, of iiis own
forming. I wisli likewise, that some of those fond of contemplating Musical
Ratios and Intervals, would consider the complete Harmonic Series X\'II,
W, XII, X, Vlll, VI, V, 4, III and 1, whose ratios arc given in p. vS85.

What would be the effect on the Ear, of a Chord thus cornj>letcly filled, on
Mr. Liston's Euharmoiiic Urgiui ?."—Enrrou.
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LXXX. On the Uaiio u h'lch exists be/wixi the Velocities of
Bodies in motion, in Fluids

i and the Power required to main-
tain such Velocities.

To Mr. Tilloch.

SiRj — In The Philosophical Magazine for March la't (p. 200,)

a number of queries occur, and upon the second of these I take

the Hberty of offering some short remarks.

Mr. George Retmie states, that " it has been found that the

ratio of resistance (of bodies moving in fluids) being as the squares

of the veiocities does not maintain ; or in other words, that a

quadruple power will not produce a double effect or velocity."

The first part of tliis sentence does not, I apprehend, admit

of the construction implied in the latter ; the resistance being

no measure of the power, unless the circumstances of tiujc and

space are taken into consideration along with it. A quadruple

power will doubtless produce not only a double, but a quadruple

effect ; but this effect, so far from producing a double velocity,

ought only to increase it in the proportion of about 10 to 16,

or more correctly as ' v^ I to ^ a/ A; being as the cube roots of

the power : as I shall endeavour to explain.

It is ascertained from the experiments of Burt and others, that

the resistance is very nearly as the squares of the velocity; or, for

example, that if a bodv A, immersed in water, be put in motion

bv means of a cord passing over a pullev, and having weights

suspended therefrom ; these v/eights will produce velocities in A
j)roportional to their square roots. Now let the body A, and

consequently t!ie weight, move at the rate of 1 foot per second,

and let the weight capable of producing this be = L lb. The
power then is equal to lib. falling through one foot per second.

But let A now be required to move at the rate of 2 feet per ser

cond ; the resistance being quadrupled, the weight will require

to be increased in like ratio and equal 4 lbs. and this weiglit will

now descend at the rate of 2 feet per second, and the power h
therefore equal to 4 lbs. falling through 2 feet per second, or

ei^ht times what was required in the first case.

It is therefore obvious, that if the resistance is as the square

of the velocity, the power recpiired to overcome that resistance

jnust be, as that resistance involved into the velocity, or as the

cube of the velocity.

1 am, sir,

Your most obedient servant,

Ohthgow, Ma) 6, 1817. HeNRY CrEIGHTON.

LXXX I. De^
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^XXXI. Desrription of an Instrumejii by irhirh the JlTann's

Diatmicefroiii. tlie€>uv or a fixed Star may he clearedJroyn the

Kffect of I\ejTaction and Parallax;—alio of a newRefleit'wg

Goniometer. By Mr. J. B. Emmeti', of Trinity College,

CamhTid^e.

-Y object in doscrihiiig this instrument is to facilitate, if po«5-

sible, in some decree the method of findiiij; the longitude bv a
lunar distance, principullv for the use of the masters of our mer-
chant-ships, by abridging the calculations.

I do not offer the in.trument as complete and perfect ; it re-

quires a greater number of observations than is desirable, and it-

self is not very simple. As, however, it will most probably receive

successive improvements and ultimately assume a more conve-

nient form, and hast he principle is rater new, it may not be to-

tally unworthy the ;i';tention of the mariner. The principle is this :

Let HQO (Fig. 1, Plate IV.) represent the plane of the hori-

zon, ZM?/iO a vertical circle pfissing through the true and ap-

parent place of the moon; ZsSQ another vertical circle pavSsing

through those of the star ; MS is their true and ms their appa-

rent distance : let hqo represent a circle in the plane of the ho-

rizon, ZPO, zhq, circles in the planes of ZMmO and Z.tSQ;

join MC, mPf SC, Sp : the diameter ho must be supposed eva-

nescent compared with HO, .: Y*, p and C must be supposed

coincident. An observer at C will perceive the objects at M
and S ; but if a prism be placed at P which elevates any ob-

ject seen through it in the direction ZPO, the angle of deviation

equal MPm, and another depressing vertically placed at p, hav-

ing an angle of deviation equal SpS, the rays which reach the

observer's eye will be PC, pC, proceeding from the real places

M and S, a sextant would then measure their true distance,

and its plane would be held in the plane MPpS passing through

the observer's eye, and their true, and not /nVf)^ their appa-
rent places. It is now very easy to perceive that if two qua-
drantal arcs be fixed upon the frame of a sextant capable of

moving upon axes which always meet in the centres of these arcs,

such arc having a prism of a proper angle of deviahcm, the re-

fraction taking place in the plane of this arc, the ravs from the

moon passing through one prism, and those from the r.tar

through the other ; by placing the axes of these arcs in such a
position that the angle between then) shall equal the true di-

stance known within a few mimites from the longitude by ac-

count and estimated from the Nautical Almanac, then elevating

the arcs till from the point of intersection the arcs measured to

the plane of the instrument equal the true altitudes of the ob-

jects,
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jects, a distance taken with this sextant will be cleared bv ob-
servation.

Fig. 2, represents the addition to a common sextant; A the in-

dex mirror ; B the horizon glass ; NO the telescope ; GLM is a

circle having B for its centre
; QPG is a qnadrantal arc attached

to the tube FG, whose axis is the axis of motion of this arc. 'J'liis

tube is fixed to another, D, placed before the horizon glass by a
brass frame CEF ; at D within the tube is fixed a prism, its re-

fraction taking place in the plane of the arc QPG: the prism ha*
such a shape that only the refiected rays can pass through it.

At G is another prism for the star, whose refraction is in the

same plane, but in the opposite direction. HK is another arc

capable of being carried round the circle by an index below, and
movihg upon a joint K, the direction of the axis being a line

joining K and B.

In taking an observation with this instrument, take the alti-

tudes of the objects; at the expiration of about five minutes, take

them again ; from the change of altitude their real altitudes will

be known at the end of the next five minutes, which will allow

sufficient time to make everv preparation. Knowing the longi-

tude by account, we can ascertain the true distance between the

moon and star within a few minutes, which is sufficiently near

for our purpose. Move the index bearing HK,till the arc KG equal

true distance known nearlv. Elevate the two quadrantal arcs,

till from the point of intersection R the arc RK, and from the

same point RG, shall CjUal the true altitudes of the moon and

star respective! v, at the expiration of the second five minutes.

Then at the end of this time measure the distance, which will be

the real one ; for since KG=MS the true distance nearly, RK=
Z?vl= moon's true altitude, and RG= ZS= the star's true al-

titude; the spherical triangleKRG=ZMS= xPp, .: aline joining

R and B if produced would pass through the zenith when the twa
objects are brought into contact, .: R(t and RK will be two ver-

tical circles, and tiie prisms will elevate and depress vertically.

In order to adapt the instrument to all possible values of the

quantity of refraction and parallax, it may be accompanied with

a number of prisms having different angles, and which wi'l bring

the object nearest to its true place; and finding the ditference

between the apparent distance and the distance thus cor-

rected by direct :: ascertain the true distance. Thus let SM
(fig. 4) be the true distances; sm the apparent; let the prism

bring the objects into the position S'M', when Mm and ^S are

very small ; MM' : M7 : : M'w : mt\ This will, however, only

be an approximation to the truth, which will seldom deviate so

far a£ to introduce an error of importance.

A more
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A more correct use of the prisms is this : let them be capable

of being inclined to the rays which fall upon them ; then the

angle of deviation may be changed, by which means a number
of prisms will not be retpiired. The best method of applying

the prisms is to make use of two compound ones ; let AB, BC
(fig. 5) represent two prisms, the base of one joining the vertex

of the other ; let DE be the ray incident upon y\B, on leaving

the prism, its direction would be FGK, but after passing into

the other prism, is elevated, taking the direction HL ; bv varying

the angle ABC, or by inclining both the prisms differently to the

incident ray, the real angle of deviation LMD may =o, and from
increase to any required quantity. This latter method does

not require that the prisms be ground to any particular angle,

for any two prisms having very small vertical angles, equal or

imequal, may be used.

With respect to the circle GLM, if it be divided so far that

three or four minutes may be read off, it will be sufficiently ac-

curate, and in the arcs HK and QPG the degree may be divided

into six equal parts ; each very distinctly visible tlirough a lens

of one inch focal distance, and greater accuracy than this is not
essential.

Having only described the principle of the instrument, I pur-

pose in a future Number of this Magazine, to describe the me-
chanism minutely, and investigate the different formula; required

;

also to ascertain the error in distance arising from any given error

in the computed distance^ or altitudes.

Description of the Rejiecling Goniometer,

This little instrument was first invented for the purpose of

measuring the angles of the prisms adapted to the sextant which
I have just described ; being in some respects more convenient,

and certainly capable of measuring an angle with a greater degree

of precision than most goniometers at present in use, it may not
perhaps be unacceptable to the mineralogist.

ABC (fig. 3) represents a graduated brass circle ; in its cen-

tre is placed a plain mirror D at right angles to the plane of the

circle, capable of being turned round by a nut below the instru-

ment ; HK is an index carrying a vernier ^ at a right angle to

this is fixed a brass pillar at aright angle, to which is attached a
small spring tube G, through which passes a rod of brasj:, having

a plate of brass E, fixed at one extremity, and a milled nut at

the other F.

The application is obvious ; the mirror Is adjusted, as in a

Hudley's sextant j the crystal is attached to the plate E, by a

little
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little gum, the vernier is brought to zero, and the nut F turned

round till two adjacent faces of the crystal are at right angle to

the plane of the circle ; the mirror D is then turned round till

on viewing any object by reflection, the image reflected by one

face of the crystal is coincident with that reflected by the mirror

;

then the mirror and one face of the crystal are parallel ; the

index (which of course carries with it the crystal) is next to be

moved, till another face of the crytal is brought parallel to the

mirror; the angle through which the index has been moved is

the supplement of the angle of the crystal.

The advantages of this instrument are these : 1st, since v^hen

the plane of the mirror and one face of the crystal are parallel,

the two reflected images will be coincident, in what position so-

ever the eye be placed ; the goniometer may be held in the hand

when in use. 2d, As both the mirror and the crystal may be

adjusted with the utmost precision, and the coincidence of the

two images accurately observed ; the angle maybe measured

very minutely. Sd, it is very portable.

LXXXII. Neiu OulUnes of Chemical Philoscpky. J?y Ezekiel
Walker, Esq. ofLynn, Norfolk.

FConciuued from vol. xlviii. p. 345.

J

JL HERE IS scarcely a single operation of Nature that has been

explained in such a manner as to meet with general approbation.

Electricity, combustion, respiration, animal heat, fixed calorie,

radiation of cold, composition of water, and various other objects

of physical inquiry, are supposed by philosophers in general to

he clearly explained; but conclusions in direct opposition to those

have been advanced by others. Now it is evident that either

one or both of these explanations are erroneous, and therefore

terrestrial physics cannot be ranked with the sciences.

When an erroneous hypothesis is recorded in books of science

and taught by the most learned professors, few will be inclined

to doubt of its truth. But the first step to knowledge is to doubt.

He who never doubts never examines. And without examina-

tion erroneous opinions may be handed down from one genera--

tion to another, if not detected by what is called chance.

Let us not, therefore, follow those who, fronj habit, indolence,

or the fear of singularity, are the determined supporters of old

established opinions ; but examine those opinions with due care,

and then mark the progress of future discoveries.

In the investigation of problems in terrestrial phpics, it is ne-

cessary to observe, that there are certain invisible, imponderable,

untangibie
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iihtangiLle elements in matter, which are only known to us by

the effects which they produce.

There are two modes or ways of investigating physical pro-

blems. Some are investigated by experiment only; but in others

experiment and observation are the data we have to reason from.

As examples of the first kind of investigation, let two e;<peri-

ments be taken from electricity.

It has long been a disputed point among electricians, whether

glass be permeable by the electric fluid, and vvhethev electricity

by induction be permanent.

To investigate these problems by a single experiment, I took

the Florence flask described in a former paper*, and suspended

it by a short brass chain from the ceiling of a room. When the

electricity of the earth was vcrv strong, I took a glass tube about

S-4ths of an inch in diameter and two feet long ; and after having

excited it by a silk rubber, I held it under the flask at the di-

stance of about two feet : the gold-leaves within the flask in-

stantly began to show signs of electricity ; and on gradually car-

rying the tube up towards the fla^k, the divergency of the leaves

increased.

When the tube was brought to the distance of about nine

inches from the flask, the leaves diverged to an angle of sixty

degrees, and contiiuied electrified for fourteen days. The tube

was not in this experiment brought nearer the flask than nine

inches. This experiment shows by mere inspection, that the

electrical element met with very little obstruction in its passage

through thin glass ; and that electricity by position or induction

is permanent.

In making delicate experiments on electricity, it is necessary

to attend to the electricity of the earth ; for, if that state of the

earth had been very weak at the time when the above experi-

ment wai made, a very different conclusion might have been
drawn.

But in reasoning on experiments and observations, in deducing
general conclusions from them, it is of the utmost importance
to observe :

1. That ali the circumstances or natural things concerned in

the experime:-;t be accurately known, and taken into the investi-

gation ; and,

2. That no hypothetical opinion be taken for granted.

In the experiment to show the decomposition of water, there

are three things concerned in it ; that is to say, the two electri-

cal elements,—ihermogen the element of heat, photogen the ele-

ment of light and water. These being the only circiunstantes

* I'liil. Mag^ vol. xlvi. p. sriu. Kxp. 10.

tohccmed
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concerned in the experiment, it remains to show how the two
gases are formed.

The three circumstances contained in this experiment admit
only of two combinations, as the elements in tliis instance do
not combine—for where thev do they cease to act on matter.

Hence thermogen and water form oxygen gas, photogen and
water form hydrogen gas—water being the only gravitating

n::atter.

But suppose for a moment that water were a compound of

oxygen and hydrogen, then the circumstances or natural things

would be 4, and their combinations 2 x2= 4. Thermogen and
photogen being united to the supposed component parts of water,

each combination would produce a new compound ; thus,

Thermogen combined with the oxygen of the water, would
form a compound (a). Thermogen combined with the hydro-

gen of the water would form another compound {I). Photogen
combined with the oxygen of the water would form a third com-
pound (c). And photogen combined with the hydrogen of the

water would form a fourtli compound [d).

But in the experiment of tlie decomposition of water, we have
only two compounds, oxygen and hydrogen gases ; consequently

the supposition is erroneous.

In the decomposition of water there can be no more than

three circumstances concerned in the experiment to produce the

two gases ; therefore, if water be a compound of oxygen and
hydrogen, the electric fluid (as it is called) is a simple element

;

but if the electric fluid be composed of two elements, then it fol-

lows that water is a simple bodv.

Now, as it has been proved by the most satisfactory experi-

ments that the electric f.uid is composed of two invisible ele-

ments*, water is unquestionably a simple body, and the only

ponderable base of the two gases.

This is not a new conclusion; but it is derived from principles

very different from those niade use of by Dr. Priestley and other

eminent pliilosophers. Dr. Priestley proved by several chemical

experiment?^, that water is a simple body, and supported the

opinion that it is the only ponderable base of oxygen and hy-
drogen gases and other aerial fluids.

The supposed discovery that water is a compound body, re-

ceived its chief support from the following experiment. M. Ber-
thollet and his associates burned together hltecn grains of in-

flammable air and eighty-five of vital air, and obtained exactly

one hundred grains of water ; in which by decomposition they

found again the same printiplesj and in the same proportion.

* Pliil.Mag. vol. xliii. p. 'l'6i.

Now
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Now this verv experiment proves that water contains nothing

that is combustible; for of all combustible bodies wlien burned

with some substance containing the element of heat (oxygen), the

inflammable matter is converted into light, the oxygen into heat,

and what remains at the end of the process is an incombustible

substance. Had the water been a compound of two gases perfectly

combustible, according to the French doctrine, they would have

been wholly converted into light and heat, and no water would

have remained ; or, had anv part of the water been combustible,

the weight of the water remaining at the end of the experiment

would have been so much less than the weight of the two gases.

And the two elements of combustion, being imponderable, add

nothing to the weight of the two gases ; and hence the reason

that the weight of the water found at the end of the experiment

was exactly ecjual to the weight of the two gases.

Since light, heat, and an incombustible substance are pro-

duced by burning together tlie two gases, it is necessary that

combustion should be investigated before the composition of

water can be understood from this experiment.

The learned translator of Haiiy's Treatise on Natural Philo-

sophy* observes, that " the subject of combustion is a very dif-

ficult one, respecting which opinions are still afloat ; the theory

of the eminent yet unfortunate Lavoisier, though adopted by

Haiiy, and indeed by the generality of chemists, both continental

and English, is far from satisfactory."

And after giving some account of the theories of 1\I. Lavoisier

and Dr.Thomson, he further observes: '•'
still it must be acknow-

ledged that tliis is a very obscure subject ; the reader would,

therefore, do well, before he forms a decisive opinion, to trace

the progressive improvement of the theory in the hands of Boyle,

Hooke, Mayow, Beccher, Stahl, Scheele, Kirwan, Black, Craw-
ford, Lavoisier, Brugnatelli, and Thomson, with a view to which

he may advantageously consult the article Comlusiion in Dr.

Gregory's Encyclopccdia, and in the Supplement to the Encyclo-

paedia Britannica; Robison's Life of Dr, Black; ti;e Edinb\ngh

Review, No. 5 ; Nicholson's Journal, N. S. vol. ii ; Nicholson's

Chemistry; and Thomson's Chemistryf." Hence it appears

that the French academicians were tot:illy unacquainted with

combustion, when they made their experiments from which they

deduced the conclusion, thr.t water is a compound body.

As the term phlogiston has occasioned much controversy, it

may be neccssarv to remember what has been stated in a former

pai)er| ; that the imponderable element of hydrogen gas of La-

voisier, the phlogiston of Stahl, Scheele, and Priestley; the nc-

* Publislud in 1807, f .'^cc also Pliii. Maj;. vol. xlii. p. J63, for

a iiKtiP roceiit tlu'orv. J I'liil. jMn;;. vol. \!\i.-p 4b'0.

Vol.49. No.229.A%lSl7. / gative
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gative electricity of Franklin, and the element of light, or pho-
togen, are only different names li)r the same thing.

And the fire-air of Scheele, the dephlogisticated air of Priest--

ley, and the oxygen gas of Lavoisier, are onlv different names
for the same gas ; the elementary or imponderable part of which
is the same as the positive electricity of Frankhn, and the ele-

ment of heat, or thermogcn.

That one of these is the element of light, and the other the

element of heat, may be demonstrated thus : The gas procured

from coals, with which the streets of laree towns are now illu-

minated, contains the element of light. This element produces

a most brilliant light with very little heat, as it consumes only

a small quantity of the oxvgen gas of the air. That the oxygen

gas of the atmosphere contains the element of heat, may be

clearly understood from the use of the blowpipe. This instru-

ment produces the most intense heat, without increasing the

light of the lamp ; and the same effect is prodilced by other

blowing machines used to increase the heat of furnaces.

Scheele observes in his Treatise on air and fire*, that " phlo-

giston is fi true element and a simple princ'f/jle, which enters

iiitd so close and subtle an union with empyreal or fire-air that

it even penetrates through the most subtle pores of all bodies.

From this union arise both tlie matter of light, and likewise the

matter of lieatf. In all these compositions phlogiston under-

goes not the least change; and from the last composition it can

he separated again. Phlogiston can by no means be obtained

by itself; for it never separates from one body, though united

v.'ith it ever so closely, xmless there be present another coming
in immediate contact with it."

Hence the term pklo^^iston, which has been so much animad-
verted upon by chemical philosophers, is onlv another name for

that inflamnjablc element contained in a certain class of bodies,

and this *s })crhaps as proper a name as any other that has yet

been invented.

Lynn, May 12, 1817. EzEKlEL WaLKEK.
[To he continued.]

LXXXIII. Description of an ceconornical caUnary Stove.

By Rich. P. Player, Esq. Malmskiry

.

To Mr. Tilloch.

Sir, — x\ CORRESPONDENT In your Number for November last

has proposed some inquiries respecthig the most ceconornical

** Paiic 103. + Tlie elcmenis of light smd heat arc vcr-y different

from the matter of lii;ht and tiie mutter o{ heat. This very important suli-

jcct siill remains for invebtij;ation.

couitructron



Description of (in ceconomical mlin'ar'ij Slave. Sj.;

'I'Onstrnction of an oven for bnking, &:c. and an apparatus for

heatinj; liquids and dryino; sul)9tances by steam. Ilavinj^ had a

simple, and by no means expensive, culinary stove for more than

a year in constant use in my own kitchen, which was constructed

without a knowledge of or reference to any other of a similar

kind, is vcrv ceconomical with respect to fuel, and unites great

convenience and cleanliness with extent of application, I have

thought a description of it may be v/orthy of your notice. It

has been adopted by several of my neighbours, who have expressed

themselves much piear.ed with it; and though tlic description does

not completely solve the intjuiries suggested, it may be useful to

your correspondent, or others who may choose to make trial ct

one of a similar construction.

It is extremely probable that somethirig sirniiar to the appa-

ratus I am about to describe mav have been employed by others;

but the skilful direction of heat from a small C]uantity of fire to

our various culinary and domestic purj)oses is by no means ge-

nerally understood ; and notwithstanding the exertions of Count

Rumford and others, the attention of men of science to this in-

teresting and useful subject will most probably be still repaid with

valuable improvements. I venture to hope, therefore, that the

present connnunication will not be without its use in contributing

to improve our domestic oeconomy, and diminishing that waste-

ful consumption of fuel unavoidable in conducting culinary and

domestic processes by an open fire.

The stove which I am nou- to submit to your notice projects

in front of the ordinary fire-place, wliich has been built up, the

necessary communications with the chimney being preserved.

The fire-place of the stove is built of bricks ; it is nine inches

long in ihe grate, six inches wide, and seven inches deep. The
grate is situated four inches an<l a half from the door, and the

interval is covered with a j)late of iron. The front of th.o SL!)ve

as far as the siile wall of an oven on the right is covered with a

))late of sheet-iron 1-Sth of an inci) ihick, in which the door-

ways are cut, and which is secured by stays walled into the brick-

work. Over the top of this fire-place a cast-iron plate is laid

twenty inches square and 3-Sths of an inch tliick.

From the top of thisfire-place a flue for the passagcof thelieated

air passes under the oven, then up the side farthest from the fire

till it reaches the to]), whence it descends dov.n the hack of the

oven to the l)ottom of the side next to the fire, and is continued

up that side, and then along the top to the centre, where its

escape into the chinmey is regulated by a sliding register.

The width of the flue round tiie oven should be about three

inches in thd part nndjr the oven, and two inches and a half up

the side furthest from the fire ; the space at the back of the

Z 2 oven.
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oven, which serves for the descent of the hot air, shoi'.kl also ho

about Vwo inches and a half wide, and likewise that part l»y which

the hot air ascends, seeking its wav to the chimney. Ti^e other

dimension, or the depth of the fine, depends on the size of the

oven, the flue being of the whole depth of the oven excepting

only the thickness of the brick-work in front, which sluuild not

exceed three inches, that the quantity of surface exposed to the

hot air may be as little reduced as pc^sible.

The oven which I have ad()j)ted is about fourteen inches wide,

twelve high, and sixteen deep from front to back, wlncli Vv'ill be

found convenient dimensions for moderate families.

Moveable stoppers are inserted in the brick-work for the con-

venience of cleaning the flue—one of these, placed at the back

corner parallel to the bottom of the oven and top of the fire-

place, serves for sweeping out the fine at the bottom, at the

back of the oven, and up the side next the fire-place; another at

the front bottom corner, furthest from the fire-place, serves for

cleaning the ascending flue furthest from the fire ; and a tliird in

front over the door of the oven for cleaning the top part of the fine.

A door, closed with sheet-iron, opens into the chim ney, over the

fire-place, for sending up a sweep to clean the chimney.

At the distance of about three feet over the stove, there is a

horizontal frame of wood about four feet long by twenty inches

v.'ide, having wires or stri'jgs from end to end, three or four

inches apart, for drying linen, &c. Tiiis frame, by means of a pair

of hinges, may be turned back against the wall when not in use.

By this simple apparatus, the various processes of boiling,

steaming, roasting, baking, &c. can be conducted on an extensive

scale with the greatest ease and in the most cleanly manner, v/ith

a quantity of fuel so small as to be scarcely credited by those

accustomed only to open fires, and with what are called small-

coals, which can be purchased here at about two-thirds of the

])ric8 of the mixed or large and small together. The same fire

which heats the cast-iron plate sufficiently for boiling, steaming,

&c., at the same time heats the oven for roasting or baking.

The kitchen is completely warmed in the coldest weather, and

can be readily ventilated in summer. Linen, &c. is dried and
aired v\'ith great rapidity, and flats are heated for ironing. The
oven being constantly hot is found useful for various purposes, and
when not otherv/ise wanted, is kcj)t open, or sluit, as more or less

heat in the kitchen is required. On its top, plates and dishes

are warmed for the table, or litjuids may be kept at a moderate

heat for any length of time. When the fire is not wanted, it

may be kept in for several hours, by nearly closing the registers,

%vith very little consumption of fuel, and may be blown up in a

few ttiinutes by opening them.

Boiling,
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BoiHu:^, steaming, and frvine;, are conducted on the cast-iroM

plate over the fire-place. One of tlie size above described, twenty

inches sqv.are, is hirge enough for most moderate families; fur,

when a ve^isel is made to boil bv being placed on the hottejit

part, it may be removed to one side, -vhere it will keep boiling

for any !eii,c^th of time ; and anotlier which is required to boil

may l)e siibstituted in its place.

In families where large quantities of liot water are wanted^ a
boiler mav be set on one side of the cast-iron plate and an oven

on the other,—!>ut this will not in general be found necessary.

Persons accustomed to place their vessels over the irregular

surf-icc of an open fire, cr on the hooks arid other contrivances

made use of to support them, will be surprised at the great steadi-

ness and cleanliness with which the process of boiling is con-

ducted on an iron plate.

Steanuug mav be conducted immediately over the vessels of

boiling water, or in others at a distance ; or the steam, confined

hetvi'een the sides of double metallic vessels of various forms,

may be applied to the purposes of warining water, drying, &c.

The bottoms of vessels used for boiling on an iron plate should

be perfectly flat; and both these, and those uspd for steaming,

should have their sides and tops kept as bright as possible

The boiling temperature in liquids, except the plate be very

hot, is not obtained quite so soon as over an open fire ; but this

will be found productive of little or no inconvenience, as the

vessel has on'v to be placed on it somev.hat e.'.rlier.

The coiumon frving-pan may be used over an iron plate ; but

one with dee>;er sides would be preferable, to prevent the flying

over of any p:irticles of fat, which should be carefully avoided,

both on the j)iate and in the oven.

Bread may be toasted by being cut with a smooth surface, and
placed on a small wire frame laid on the iron plate, so close as

just to prevent its contact. Small pieces may al^o be toasted in

the fire place, and steaks, &c. may be readily broiled therein, on
a gridiron adapted to its form and size.

Cheese may be toasted with nuich greater facility than before

a fire, by being placed on the stove in a common plate, and
turned once over.

That roasting can be well conducted in an oven, is l-y no means
generally known. The difference between it and bak ng is this,

that the latter process is performed, as your correspondent sug-

gests, -v't'i the door closed; and the former, with it sufficiently

open to ;i(! ',it of a gentle current of air passing constantly

through iht oven : and as in eveiy oven, when th.e «loor is open,

a ciurent ol cold air enters near the bottom, and, jjuiiUi^ iuund
up the back, returns out highly heated under its top, it is ncces-

Z 'S sary
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sary to place the meat in this upper current of air. Th.e oven door

may he kept quite shut till the meat is warmed through, and be-

gins to roast ; and then should be opened about tlie width of one-

eighth of an inch in front, or wider if the processs goes on too

rapidly. The meat should he turned and dripjjed occasionally; and
generally requires about one-third more time than when roasted

before a fire; from which, however, when the process is conducted

with moderate care, it cannot be distinguished by the nicest taste.

As the lower current of air tends to preserve the dripping-pan

cool, placing it in another containing water, as described by

Count Rumford, will not be found necessary after a little prac-

tice in regulating the heat of the oven by the registers.

It is obvious that one of Count Rumford's roasters, or roasting

ovens, may be heated by the flue from the fire-place, as well as

a common cast-iron oven ; but as the former in particular are

much more expensive, more complex, and less durable—and as

the process of roasting can be conducted in the highest perfec-

tion in a common cast-iron oven, this, in families wiiere cheap-

ness and simplicity are kept in view, will obtain the preference.

The oven might be constructed of sheet-iron at a trifling ex-

pense, and vrould never be liable to injury from the fire, at the

distance at which it is placed. Even an old cast-iron pot, placed

sideways, with a wooden stopper, would make no contemptible

oven ; and with a cast-iron plate, a fire-place door, and a few

bars, a stove might be cheaply constructed in those situations of

life where comfort and oeconomy are more particularly desirable.

As the temperature of the oven can be varied at pleasure, by
urging the fire more or less, by keeping its door shut or open,

and in the latter case by placing the article to be subjected to the

effects of heat liigher or lower, it forms of itself a small drying

stove ; and when in addition to it the iron plate on its top, and

that over tlie fire-place, are taken iu^o consideration, it is obvious

that any degree of temperature up to red heat can be always ob-

tained ; and in the current of warm air immediately over the

stove, when drying at a lower temperature is required, it can be

conducted with great ease, and on a more extensive scale.

It will be observed, that the fire-place is not situated immedi-

ately under the centre of the iron-plate, but at the distance of

about nine inches from its left-hand ^^ge, which, allowing six

inches for the width ot the fire-place, leaves about five inches in

the clear l)etween it and t!ie side-wall of the oven. The object of

thus placing it towards the oven is, that too much of the heat

may not he expen-ded under the plate, but that a due share of it

may be distributed around the oven.

It may, however, be j)laced immediately under the centre of

the plate, in which case the entrance from the fire-place into the

first
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first flue (wliich in the present constniction is over the upriglit

.side of the fire-place) should be made sloping upwards from near

its bottom.

It will be found convenient to liave a strip of iron plate, three

or four inches wide, riveted to the right-hand edge of the cast-

iron plate, and turned up at a right angle against the side of the

oven-flue, as tlie mortar is liable to crack with the strong lieat,

and to be .struck off by the culinary vessels.

Once in three or four davs a little straw, or a few shavings or

sticks 0? brush-wood, should be kindled in the fire-place, and
suffered to burn freelv for a few minutes with the dampers open,

to clear the flues of soot, which would otherwise collect and im-
pede the passage of the smoke, ^^'ith this precaution, the stop-

pers, which are left for cleaning them, will onlv require to be

withdrawn once in a quarter of a year or longer, to remove the

ashes of the soot, which is readily done with a brush having a

flexible wire handle.

If at any time, for want of burning out, the flues should get .?o

full of soot as to impede the current of the smoke, which onlv

happens from inattention, it may be easiiv broken down by intro-

ducing the brush, and then burnt, without the trouble of sweeping-

it out.

The high price of what are called the steam kitchens, their

complex structure, and the frequent repairs some of them stand

in need of, togetlier with the diiliculty of heating boilers, ovens,

iS:c. veconomkalh/ , from an open tire, even were the flues which

-urround their sides constructed in tie most advantageous man-
ner, are oiyections to their general adoption ; n-^t to mention the

smoke, soot, and dust of open fires, and the more extensive ap-

plication to the purposes of dr\ing a:id warming of which a stove

is capable,

I fear I may have trespassed on the patience of some of your

readers by descending too ihuch into detail on a humble subject

;

init I trust to their candour for excuse, when it is considered that

mv observations are ultimately for the use of persons in the

humbler situations of life ; that our culinary processes are, even at

this enlightened period, commonlv conducted with scarcely more
skill in the application of heat, than they were by oiu" aboriginal

ancestors; that individuals accustomed always to open fires are

likely at first to experience occasional embarrassment in the di-

rection of its unseen energies in a more artihcial manner; and
that the highest speculations of science, however gratifying to

our vanity, are comparatively of little value till they are made
subservient to our necessities, I am, sir,

Your obedient servant,

j\];iliubburv, Dec. 10, 1816. RiCH. P. Pl.AYEn.

Z 4 LXXXIV. A
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LXXXI V. A SiippkmenLury Table ofMusical Intervals, for sup'

plying the Omissions in Plate V, of our xxviiith k'olume'

making several Corrections therein, and supplying the new
Symbols, by which certain of the^e Inicrvnls are expressed in

the Letter-press of our Work, for the Convenience of Friniing.

By Air. Jopin Farey, Sen,
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LXXXV. On the Nomenclature <t/'Musk:ai, Fntervals, ot^c?

fhc /Idi.inniages of a Set of Sijmhols or Characters, hy which,

/he mutnaL Relations of the principal ones can be expressed, in

fileform of simple Equations:—trith a lalle.

Bi/ Mr. John Fahey, Sen,

To Mr. Tilloch.

Sir, — In PlateV of voluiue xxviii. of The Pliilosopliical Maga-
zine for 1807, the first attempt was made, with which I am ac-

quainted, at collecting together in any publication, all the most;

essential Musical Intervals; accurate! v defining these by means
of their Ratios and Logarithms, and assigning to each s. Symbol
or Character, by the help of wliich their mutual relations might

he shovvn in a great variety of wavs, in simple Ecjuations* ; and

by means of which SymI)ols the values of all other Musical Inter-

vals might in like nianner be accurately expressed.

Since this period, the publication of The Rev. Henry Liston's
*' Essay on perfect Intonation," for explaining the principles and

use of his Euharmonjc Organ, has served to greatly extend

and methodize our knowledge of Intervals ; and my occasional

hours of leisure or relaxation, have since been devoted to an in-

quiry, into the values of all the Intervals within an Octave, which

can arise, in the 3422 combinations, by pairs, of which Mr. Li-s-

ton's 59 Notes and their Octaves, are capable.

The extended and complete Table of Mr. Liston's Intervals

thus formed, is found to contain 220 different Notes, two of

which are found repeated 52 timcaf, two others 47 times, two

others 45 times, each (all of these being Concords) and others

in lesser degrees of repetition, down to 12 other Intervals, which

are each found only once, in comparing every two of Mr. Liston's

Notes, and their Octaves, as already mentioned.

In searching for the principles of Nomenclature, by which all

these, and even a still greater variety of musical Intervals may be

each correctly named, I have found, that fifteen other Intervals,

not mentioned in the former engraved Table in your Vv'ork, will

now be necessary, each to be furnished with itsArt?/ze and Symc-

lol, making in all 48 tabular Intervals : also, that several of the

former Symbols, which had been adopted from the late Mr. Over-

end's Manuscripts, require now to be altered, for adapting them

* Of which use ot" these Symbols, very iiunierous examples may be seen,

under the naiDes of the various Musical Intervals, in Dr. Brewster's "Ediii-

burs;h Encyciopsedia."

t Each one of these 39 Listoiiian Notes^ having a true Vtli above it and

a true 4th below it, except these 7, viz. C'*, C**, C/**, D', E'b, V'(\ and

E'*. And it is somewhat remarkable, that all of these fall in the lower

Jijilf of the Octave from C to c.

to
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to the common letter-press Printing : and likewise that several

of these Intervals, whose Names were selected or gireu by Mr.

Overend, should now be changed, for others, better adapted to

classification, and a general Nomenclature.

All these additions and corrections, I have included in a Tal)le

to accompanv this (?ee pages 360 and 3(31). The first column

of this Table contains the Si/mboh distinguishing the Interval,

whose Names follow, in co!um!i 2.

In column 3, the values of the Intervals are given, in the new
Notation which I had the pleasure of first presenting to the Public,

in p. 140 of vour xxviiith volume : the terms of this notation arc,

the Schisma S, lesser Fraction^ f, and Most M'imde m, in the

former engraved Tablef ; and each expression in this column,

coupled with the svmbol in the first column forms a sini|)lc

Equation, thus, y=9S + m, IV= 30lS+ t) f +26m, &c.

Column 4, shows the indices of the powers of the musical

Primes 2, 3 and 5, composing the Ratios; the negative signs (—

)

therein, indicating reciprocals, or the clfvovunators of the Frac-

tions, which follow in column 5; thus, in the 5th, —6 2 1,

indicates the fraction
"—
tt -, = -rr ', &c.

The reciprocal Logarithms in column o, are placed lowest, and

are the complements of the Logarithms to 1 ; they denote the

same Interval, reckoned downwards, as the Logarithms do up-

wards : the first 7 figures of the logs, are pointed olf, conform-

ablv to the common Tables of logarithms.

The Corrections in the second page of the Table (page 361),

arc, I think, sufficiently explained therein, except the compound
Symbols P, Y, IP, IP, &;c. ; wherein, the grave accent indicates,

the subtraction or fall of a major Comma c (llS + m); and P

* It will be seen in the second page of tlio Talile now sent, tl):it f pro-

pose to chancre the Name, of this sma!U-st -hut -one of known Intervals,

to sxtbmirumum ItESiDUAL; hecanse tlie class of Fmcfions, as I wisli now to

constitute it, has always a rtesiative sij^n to the t"'s therein. Instead of mine
being called a Notation by .Schisrnas, lesser IVactions, and most Minutes;
it tnii;ht be said to use, minimum Commas (X,, suhminiinuni llesiduals (f),

and Siibm)nin:min Commas (m), in expressinj; ^Jusicai Intervals, in their

utmost varieties.

t In this Notation, each of the 3422 Intervals, formed between pairs of

Mr. Liston's Organ-Notes as above mentioned, havelieen calculated, includ-

insT every possible Interval tlifreon, less than an Octave ; and as in no sin^de

insf-tnce, any number of Ss is funnd combined therein, with more than one
combination of f and m, it is hereiiy dcniDnstrated, tiiat for every purpose
of expressinii the values or com[)aiini; Mr. Liston's [ntervaU, f and m uiav
be oiijittcd, and z's only used villi jieifcct accuracy!, under tiie denomina-
tion of ortifirial COMMAS. In p. 4'20 of your xxxixth volume, I could not
venture to speak thus positively/, after having in the precedini; page, given
the 2's or Artificial Commas, answering to each one of ."Mr. Lislou's 59
^fots.

and
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and Ii\ are to be read thus, viz. the grave major First, and grave
major Second resjjecliveh, and so of 3\ 1 1 P, 4\ &c. In like man-
ner, the acute accent indicates, the addition or rise of c( 1 )

; and
i', r, 2', ir, '6'

, &c. are to be read thus, viz. acute minor First

(or acute Unison), acute major First, acute minor Second, &c.
The sixteen kujvif.rals, viz. 1(0), 1(47), 2(57), Ii(l04),

3(161), 111(197), 4(254), IV(301), 5(311), ¥(358), 6(415),
VI(451), 7(508), V;i(555), 8(5G5), and VI]I(6r2) ; or minor

First, major Fir.st, minor Second. &c. (containing 0, 47, 57, 'jJC.

2's or artificial Commas, resncctively), are made the Basis of the

Nomenclature of Intervals within one Octave, which I am now
about to describs, in every practicable case: and the deviations,

in any cases, from one or other of these Numerals, by Intervals,

falling between them, in point of magnitude, are expressed, by
the name of the interval of deviation, used as a prefix.

Thus numeral Intervals, lessened by a major Conuua c(l 1),

are cither called " Grave" Intervals, as already explained, or

"Comma-deucient" Intervals; and intervals increased by the

same Comma, are either called " Acute," or " Comma-redun-
dant" Intervals; the words dejicient and redundatil being thus

only used with, or as prefixes to, the major Comma ; and defec-

tive and excessive being used, with any other interval of Devia-

tion from the Numerals; except in such cases where '(.'ifj), or

the Semitone minor, be the deviation, when the words dimi-

nished or superfluous are used in their prefixes; and these last,

are also, but w'xXh. less precision, called Mr// (b), or Sharp («) In-

tervals ; because, as 1 have shown in p. 375 of your xxxixth

volume, the latter terms and marks, instead of always denoting

a fall or a rise of r(3G) as in the above cases ; in a less number
of ins;ances, they denote tiie fall or the rise of I (47), respectively;

on wliich account, the single b or single *, are infitted for a

correct Nvmenclnt are ofIniervah ; although the double Flat (bb),

or double Sharp (>>* or tj?), from having always the same value

(viz. r + I), may be so admitted, and marked \^ (83), as in my
supplementary Table, page 8()0.

In page 8 of your xxxth volume I pointed out, that the num-
ber of f's in the new Notation for any Interval, usually indicates,

the number of equal lialf Notes or finger-key Intervals, 12 in the

Octave, or isotonic Semitones (51), to which such Interval

nearest approaches; but although there are 12 Isotonic Notes,

&? well as 12 f's in an Octave, yet the number of Numerals is 16

m the Octave^ as above shown ; and therefore, for inferring the

Numt ral from the number of f's in tlie new notation for any given

Interval, in order to name it, other considerations are necessary,

which I will now proceed to explain.

By a reference to my engraved and supplementary Tables it

will
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will he seen, that the number of fs found in the notation of the

several Numerals, are as follows, viz.

1(0), 1(f), 2(f), II(2f), 3(3f), III(4f), 4(5f), IV(Gf),

5(6f), V(7f), 6(8f), VI(9f), 7(lOf), Vll(llf), 8(llf),

and VIII(r2f).

Whence it appears, that f, 6f,and 1 If, are each cf them belong-

ing to the notation of two different Numerals, viz. I and 2, IV and

5, and Vil and S, respectively; and eitlier, or both of these nvi-

merals may be used, in naming the Intervals, to which these

numbers of f 's respectively belong:—for examples, Mr. Liston's

Interval E* Gb, being equal 672 + f + 6m, is either I + 2g, or

2tG5 and may be called, either the Double minor- conima-

excessive major First, or, th.e Minor-comma-excessive minor

Second.—Mr. L's Interval B'f,=:o005:-}- 6f -f- 26m, is either

IV— S, or 5— c; and may either be named, the Schisma-defective

major Fourth, or, the Comma-dePtcient minor Fiflk;— and in

like manner, his Interval Dbc, = 5552-1- 1 lf-|-48m, is either

VII, or 8—g; and its name is either, the Major Seventh, or

tlie Minor-comma-defective minor Eighth, &c.

In all the other number of f 's, only one Numeral should, or

indeed can with propriety be used, in naming the Interval, to

which such number of f 's belong.

It will now be proper to consider the classification of the smaller

tabular Intervals, which can, according to the principles of No-
menclature now under explanation, be used as above, as prefixes

to the Numerals, in naming Euharmonic Intervals: these are ten

in number, viz. v(i)^ .^(9), ^(10), c(ll), 0(12), e(21),

/6(31), /(32), A (43), and E(53) :

I'hese ten Intervals being, without any f in their notation,

they belong to a -particular class of Intervals, ail of v.hich might

have received the general name of Comma, if it had been prac-

ticable, to find a sufficient number of prefixes,ybr distinguishing

between these various Commas; but this not being tlie case,

the expedient has been adop^ted, of dividing this class into' Fa-

milies, and calling five of the larger of these Intervals Diesis,

instead of Comma.
Thus, wc now have in the Tables, tlic enhnrmonic s(21), the

minor /3(3I), the ni;'.jory(32), the greater a (43), and tlie maxi-

mum E(53), as piortxes to the family term Diesis ; and which

coinpomids, or even their doubles, trij)les, &c. may themselves

also be made prefixes, to any of the Numerals, when so required,

in the naming of particular Intervals.

For an example, Mr.Liston's Interval D* F'b,=:S92-f f-{-8m,

is either 2 -{- /" or I + 2;; and may either be named, tlic Major-

diesis-cxcessive minor .S'ec'o?/f/, or, the Double-enharmonic-dicsis-

cxcessive major First; and so of others.

As
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As prefixes to the term Comma, when it is retained as a familr

Name, we now have in the Tables, the lesser y (9), the minor (^

(10), the majorc (1 1), and tlie maximum = (12) ; which com-
pounds, or their doubles, triples, &c. n.ay themselves also be em-
plovcd, as prefixes to the Numerals.

Thus, for example, Mr. L's Interval C' *G\= 2892 + 6f+ 25m,
is either iV— b, or .1 — 2 c, and may either bear the name of, the

Maximum-comma-defective major Fourth, ov, the Double-com-

ma-deficient minor F'iflli ; and so of others.

The remainin,^ and least Interval of this family, which has been

mentioned, might, in order to carry on the analogy, have been

called the minimum Comma S (1) ; and in like manner also,m (0)

mii^ht have been called the subminimum Comma; but I have

been unwilling to load these two small Intervals, so important in

the new Notation, with compound Names, instead of their pre-

sent simple ones, of Schisma and Minute.

All the class of Comm.^s, which I have been mentioning, as

well as a great many other Intervals belonging thereto, by being

ti'iihout any f in their Notation, may, like, or analogically to,

the most known Interval among these, the major Comma 0(11),

(which is the difference of a Tone major T, and a Tone minor t)

be derived, from deducting some o?ie of the several Tone.-i ^(S3),

t (93), T (104), or q;{\ 15), (each having two f's), from aw-

olher of these lones.

Or, from deducting some pair of these several Semitones, 1(25),

g(2fi), ^{:i\S), L(4(5), 3(47), S(57), P(50), or S(^^S) (each

having one f ) from some one of these Tones (or vice veisa), in all

their varieties of combinations.

It would too much encroach on my present leisure, and on

vour pages, to enlarge on tliis mode of deriving tlie whole class

«>f Commas ; but the following examples may somewhat serve to

explauiit,viz. IX) t +22 S-21T= m, 2T-t-2 S= S, 4S + t

-3 T^y, 2S -T= e> T-t= c, ST-2t~2S = ii, 2S-
t= 5, 4S-T-t=/3, T-{-2S-2 t=^y; 2T + 2S-3t= A, T +
46^3 t= E, &c.

The whole class of Tones (or major Seconds) thus defined by

means oi their two f's, includes, in fact, a numerous family of other

Intervals besides the four which are so named in my Tables ; of

these we have one other example in tlie Table (having no m),

viz. If^, =.52 + 2f; which is=T— !)c, or II — 9c, and may be

called, either the Nine-comma-deficient major Tone, or the Nine-

comma-deficient major Second.

The entire class of Skmitones thus defined, as containing

each one f in its new Notation, is 'ny no means confined to the

5>ix which are so named in the Tables, with the prefixes maxi-

munij major, mediusj minor, mininiis^itnd subminimis ; and two

intermediatfc
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lutermediate ones, P(o8), and L(46), which are left with their

former simple names, Apotome and Limma, for want of more
prefixes than are above enumerated.

But there is in the Tables another family of smaller Semitones,

whicli for convenience are named Hvperochr, of which there is

the major TT (15), the niedius D (14), and the minor a (10).

And a family of still smaller such Semitones, named Residual,
having no m, with the several prefixes, grea.ter J\ (5 ?) *, major

r(5), f.iston's C(4), medins
p;^ (3), minor r(2), and submi-

nimum f(0) : and to which the Minimum S(l) would have

been added, but from my desire, to avoid loading this very im-

portant Interval, v.ith compound names, v/hich is already so well

known I)v the simple name of Schisma.

A princij)le, on which all the numerous family of Residuals
(of the class of Semitones, but iJi which no m's enlerj seems to be

deducible, from considering certain of the larger of the Commas
and smaller of the Diesiscs, as quarter Tones ; and tivo of these

to be equivalent, to one of certain of the Semitones respectively :

analogouslv to the modes in which I have shewn in p. 36(1, that

Commas may be derived from Semitones and Tones; but this is

a subject on v.hich I must jiot at present enlarge, except to give

such Equations, fur the several Residuals in the Tables, viz.

5L-43-2i= f, fe)-L= S, 3L-2-3)-2=r3r, 2L-S>
^2i—x, L-26= C, ,^'-2s= r, and 5L—3 S-4e=}f^.

It remains now to mention, only one oiher class of Intervals,

in my Tables, and which are called Fractions, luherein f is

negative. Three of these have the prefixes, medius d (I ?),

greater F (1 r) and major R (f)).

I have never found leisure, and probably never may, for de-

ducing anv general principle, on which these and the numerous

other Fractions in my large MS. Tables of Intervals, may all be

derived. My Table of Mr. Liston's 220 Intervals (winch I hope

at some time to be able to publish) contains no example of this

class of Intervals called Fractions, which occasions them to be of

far less consequence, in njv estimation.

I am, sir, your obedient servant,

Westiniiisier, Nov. 29, 1813. JoHN FaREY, Sen.

"• Tlie rfa'iDn of tlic cxpres-ioii R (.')?j bein^ used, is, tliat tliis is one of

tlie fc \v JiitLMvais, which my :irtilici;il ('oiuiiuis will not dtjlnil'rcely express,

without the iiiic ot' t" and ni, ur one of liiem.

"*,,* Mr. i'nrcvjwhen he very lately sentine tiiis Communication, oxplaimci

the reason of the ioni; delay since it was written, to have arisen, from teiuJ-

iH% his MS. some time after it was completed, to a musical Friend, who
lie conceived was miicli interested in the suliject it treats of, and of whom
lie requested the favour to revise it, and mark any bU;;i:e5tions for its im-

proveuicnt whicli mii;lit occur to iilm ; but this was r.cver done, or the Paper

returned to Mr. F. until latti_\ witJiocii coianicnr; in t!ic state it went, uud
MU'.v ai'pears —Kdiiok.

LXXXVI. Sani'
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LXXXVI. Summary of Meteoroloakal Olservations made ai

Paris dnr'mg the Year 1816*.

,1 HE thermometer which is kept at the Royal Observatory is

exposed to the north, at about eight metres (24 feet) above the

ground, and in a wooden case around which the air circulates

freely. The graduation has been verified by that of an excellent

instrument constructed by M. Gav Lussac himself, with all the

precaution necessary to secure the utmost exactness. The de-

grees have in all our tables been reduced to those of the centi-

grade scale.

It appears to result from the recent researches of M. Hum-
boldt, that in all climates we may, without the risk of any sen-

sible error, take as the mean temperature of every day, the mean
of the extreme temperatures. The minimum being observed at

sunrise, the maximum about three o'clock P.M., the half of the

sum of the indications of the thermometer at these tu'o periods,

for all the days of each month, will furnish the numbers which

express the mean temperatures of the twelve months of the year.

In the table which follows, we have placed the results of 1815 by

the si'^e of those of 1816. It will be seen from these, that in

regard of temperature, these two years differ much less than we
might have been led to suppose. The extremes of the thermo-

meter in 1816 have been : +28= July 20th, and — 1°,8 Feb. 1 1th.

Temperalure of the Vaults of the Olservatory.

The observation of the thermometer, in subterranean situ-

ations, has acquired great interest, since geometricians have de-

monstrated, that at a sufficient depth the temperature, under

every latitude, ought, abstracting accidental causes, to be the

mean of the temperatures of the surface. A glance at the fol-

lowing table will show, that at 28 metres (85 feet) under the

ground (which is precisely the depth of the vaults of the Obser-

vatory) the diurnal and even the annual variations of the ther-

mometer are altogether imperceptible.

At Paris, the mean of the temperatures of the surface does

not appear to surpass 10'^ 6', ttiat of the vaults is 12^ 1'
: it is

di.fticult to assign the cause of so great a difference.

Hygrometer.

Our hygrometer has been constructed by Richer : it is placed

in the shade, and towards the north. In the subjoined table we
have only noted the observations made at three o'clock P. M,,
which, making allowance for accidental circumstances, is every

day the j)criod of the greatest dryness. On referring to the

* Fi'jin ihc Annates dc C/iimie for Dec. 1816.

separate
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separate tables, it will be observed with surprise, that in this

year so remarkably rainy, the hygrorneter fell nevertheless so low

as 34" in April, the term of saturation being I00\ M. Ilamond
informs us, in his work^ that he never saw, even on the Pyrenees,

the hygrometer below ^9", except under very rare circumstances*

Quantity of Rain.

The rain is collected at the Observatory in a cylindrical reci-

pient placed on the })lalforn) of the building at 30 metres

(90 feet) above the ground. It passes from that into a tin

vase, which is closed on all sides, and where it cannot experi-

ence any sensible variation : and care is besides taken to mea-
sure it a siiort time after it has fallen.

From the average of eight vears of observations, (since 1809,)

the annual quantity of rain at Paris appears to have been 48*46

centimetres (17 inches II lines). The result of this year (1816) is

equal to 54*54 centimetres (20 inches 2 lines). That of 1815 was
only 45-07 centimetres (16 inches 8 lines) ^ The rain collected in

1811 exceeded by 4*4 centimetres (1 inch 7 lines) what has

fallen during the year just elapsed ; and nevertheless the number
of rainy days in 181 1 was only 143, while in 1816 there have been

no less than 167.

It would appear from some experiments made in England,

that the quantity of rain is more or less considerable in propor-

tion as the gauge in which it is received is elevated above the

ground. The new instruments with which the Observatory has

been lately enriched will enable us, in the course of the ensuing

yearj to appreciate the amount, and perhaps to assign the cause

of these differences.

Montlis.

Mean teinptra-

turr.

1816. 1815.

+ 2",6

+ 2,0

+ 5,6

+ 9,9

January .

February .

March ."

.

April . 4 .

.

May '+12,7
June .. . . + 14^8

July ....1 + 15,6

August . .!+ 15,5

Septemb. + I 1,1

October .!+ll,8

November + 4,1

December + 3,7

- 0%6
+ 7,3

+ 9,6

+ 10,3

+ 14,7

+ 16,0

+ 17,6

+ 17,7

+ 15,5

+ 12,2

+ 3,5

+ 1,8

lenijjeiatiire ot

the Vaults.

18"6.
I
1811.

12^,093|12°,08;

^

Averages 1+ 9,37
|
+ 10,48

12,098

12,092

12,092

1 2,093

2,092

12,088

12,090

12,093

12,092

12.092

12,092 1)2,092

12,092
1
12,092

12,092 12,091

12,091
1

12,092
12,091 12,086

12.091
1

12.090

12.092 112,090

Hysr.
at

:i P. M
1816.

72
69
55
65

63

67
64

71

74
81

.S3

Vol. 49. No7229. JViay 1817 A
70^

a

Kaiii II) Ctiiii-

metres.

1816.
I

181.').

4S90
0,60

4,38

1,28

3,80

5,37

9,67

5,07

6,34

2,06

-1,17

6,90

')4,54

l',73

3,14

4,06

3,03

2,90

7,87

3,19

1,50

3,18

6,17

3,67

4,63

45,07

Baromtler,
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Barometer.

The determination of the mean pressure of the atmosphere
oil every place of the earth is the most important object to be

attained by the observation of barometrical variations. In oc-
cupying ourselves with this inquiry we have followed the course

which M. Ramond has traced in the excellent work which he
published in 181 1. All the heights have been corrected by the

effect of the temperature, and reduced to zero by employing

—TTa" ^s t^^® coefficient of the dilatation corresponding to a de-

gree centigrade. Tiie observations made at the same hours

have been collected in vertical columns, and the averages rec-

koned by decades and by months. From these calculations it

appears, as M. Ramond has already deduced from his observa-

tions at Clermont, that the barometer is subject in our climates

as well as at the equator to a periodical daily oscillation, the

operation of which, though often masked by accidental varia-

tions, becomes manifest when a sufficient number of observations

are combined to compensate the fortuitous effects of disturbing

causes. It has also been found that the mercury attains its

greatest height at nine o'clock A.M. and that it continues after-

wards descending until three o'clock P.M.; when it remounts and
attains its second maximum at nine or ten o'clock at night, af-

ter which it redescends to repeat the following day the same
course of fluctuation. If we might be permitted to reckon from

the observations of one year the exact compensation of accidental

causes, it would seem' to result from the averages of the different

hours exhibited in the subjoined table, that the diurnal oscillation

diminishes in proportion as the latitude increases. Thus under

the equator the extent of this sort of atmospheric tide reaches

to two millimetres, according to the researches of Humboldt

;

raid three years of observations at Clermont-Ferrand (lat. 45° 47')

make it only about one millimetre; while at Paris it has not

altogether exceeded seven-tenths of a millimetre. Ulterior ob-

servations will, perhaps, settle this point : those of which we
have here given a summary prove already, that the heights cor-

responding to the different hours of the day differ sufficiently

the one from the other, to show that the thing, as M. Ramond
has remarked when proposing to determine the mean pressure

of the atmosphere in a given place, cannot be arbitrary.

Jabld
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^alle of the mean Height of the Barometer in ISI64

Months.
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below it ; and so of all the rest, the last link being strained bt

all appended from it, in the same way as if so many equivalent

distinct weights were hung from it by separate strings. By
{parity of reasoning, if the chain be moved from the vertical to a

eaning or curving position, similar consequences ensue ; but not

according to the same law, the stress varying as the links or Ijars

are inclined to each other.

To set this matter on an incontrovertible basis, the following

abstract proof of the particular case under consideration, (and

which is the easiest that occurs,) viz. when the points of sus])en-

bion are in the same horizontal line, and the chain of uniform

construction, is adduced : If PoQ represent a curve formed by

Q Q P

a heavy flexible chain or other thing suspended horizontally by

its ends at P and Q, then it is demonstrated* that the total effort

exerted by the chain on the fixed points P and Q is the same as

if a weight W, equal to the chain, or the chain and its uniform

load, were suspended from the point of concourse C of the two

tangental springs PC and QC: and that if a tangent qnc be

drawn to any other point of the curve, as q, then it will be, As the

sine of the angle qnQ is to the sine of the angle QCW, so is the

])ressure at P or Q to the tension at q ; or, as Gnq and QCG are

the supplements of the angles qnC and QCW, it will be, As sine

of qjiG is to sine of QCG, so is the pressure at P to the tension

at q : but the angle qiiG is greater than the angle QCG (Eu-

clid xxxi. 1.); consequently the second term of the ratio being

less than the first, the fourth term will be less than the third,

(Simson's Euclid, b. v. prob. A.) or the tension at q less than the

pressure at P. I have be-^n more particular on this point than may
seem necessary, because an author who has some pretensfons to

mechanical knowledge has asserted that the tension at the lowest

point is greater than at P ; contrary to this demonstration and

article 55 1 of MacLaurin's Fluxions, where it is also proved that

the tension at o is to this tension at q as the fluxion of the or-

dinate to the fluxion of the curve ; consequently that at q is

* Barratt's Mechanics, p. 100 ; Gregory's Mechanics, p. 133; Bridge's

Mechanics, 326; Emerson's Miscellanies, 163 ; Playfaii's Outhnes of Phi-

losopljy, 233.

greater
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greater than that at o, and greatest of all at the points of suspen-

sion.—Hence we learn, that to make the strength of the chain

in proportion to the stress, which reason and science require, its

dimensions must vary from the lowest point o to P. This in-

crease in size and weight will change the curve from a catena-

rian to one of a more complex and transcendental nature, which

none but the most transcendent abilities will be able to develop.

We therefore must content ourselves with the approximate know-
ledge derived from considering the chain of invariable dimensions,

which is a problem of difficulty and labour, as is well known to

mathematicians ; and none other need attempt it. I shall not

give the elementary investigation by which the following equa-

tions and a knowledge of the subject can be derived ; it may be

geen in the authors before quoted, some of whom have given ex-

amples of numerical calculation, which may be useful to those

who have not laboured much in the difficult parts of science, but

may be desirous of ascertaining the results of the prcient or

some future project of this nature, putting a to denote the stress

or strain at the lowest point ; Go=j:; GQ=.y; and Qo= 2.

7'he following aje the general equations alluded to :

1st, y= ax\iSV.\og.—— =axhyp.Iog. — ^ .

2d, 2;= V2ax+x\
3d, x=—a+ \/a^+ z^: from which, if any two of the quanti-

ties be given, the rest may be found. But it is evident, from the

transcendental nature of the curve, that this can only be done in

the present form, by the tedious method of trial and error, a mode
of operation not suited to common calculators. To obviate this

difficulty in some degree, Dr. Mutton, at p. 33 of his Principles

of Bridges, has reduced the first equation into the following series

:

a=ixx-+i--^+ 3^^ - ^-5^^,., &c. where a

few terms," he says, "are sufficient to determine the value of a

pretty nearly," Perhaps the above series will be better adapted

to calculations, by substituting y=c — and reducing the fractional

coefficients of the series into decimals. Thus a=^\yv— ' X:v'^-\-

3— 'lyj/f ~^ + *lB52t/~'»— "OjlS/y—% &c. a being found,

the length of the chain and other particulars may be obtained

by substituting the value of a and x in the second general equa-

tion, if the length of the chain and distance of the points of

suspension be given, the value of a may be found, by trial and
error, or in a series in terms of y and 2; by a similar process to

that pursued by Dr. Hutton.

A a 5 Having
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Having now tlie value of a, the stress at the lowest point o of

the curve ; the distance of the points of suspension ; the length,

weight, and swag of the chain, &c.; the tangent QC, and sub-

tangent GCj become known from the ecjuations

(see Emerson's Fluxions, page 205), whence (by Bridge's Me-
chanics, page 302), as 2CG is to CQ, so is the whole weight of

the chain, &c. to the pressure of the point P or Q, or, as -^— is to

— (aj+ x), so is 2z to G-fx. Hence it appears that the stress at

a the lowest point is to that at suspension, as a to a + a:

!

As a denotes tlie tension exerted at the lowest point by a

weight equivalent to a feet in length of the chain and the weight

appended ; the pressure at P will be equal to a weight of the

bridge of a+ GO in length.

Thus we ultimately obtain the stress at o, and pressure at the

points of suspension, and the strength of the chain necessary to

support the whole bridge and its appendages, and its ability to

resist every strain that may occur from loaded carriages, or other

fortuitous causes. Tiiese, likewise, are subjects not of conjecture,

but of equally rigorous and difficult calculation. As the particular

dimensions and circumstances are not yet given, it is unnecessary

to introduce them on supposition.

Cor. 1. The greater v is, the fewer terms will be necessary to

find the value cf a ; in practice -lyv
—

' (v^- + i) (or perhaps jVi/)

will give it sufficiently near.

Cor. 2. It X be very great in comparison with y, the value of a

will be very small, as it evidently is when the chain is nearly

in a perpendicular position: and the pressure at P is nearly

equal the whole v/eight of the chain.

Cor. 3. If X be small in respect to y, the strain at a is immense,

and when x is =o, infinite ; showing that it is impossible by
any definite force to draw a chain or cord perfectly straight.

This is fully confijmed by common experience.

Cor. 4. If a: and y be equal, the stress at o is — -Jy, and at P

•f-y
nearly.

Cor, 5. When y is a mean proportional betwixt the length and
swag of the chain, the stress at the lowest point is nearly equal

to the weight of the chain.

The superficial and practical mechanic may, perhaps, smile at

the preceding tedious and difficult mode of proceeding; but I as-

sure him, there is no easier way known of obtaining the requisite

information : experience, his guide, can give him no assistance
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m this case of extraordinary difficulty and perfect novelty; nor

can experiment on a small scale furnish any analogy, as simi-

larity in the catenaries is impossible:—theory, therefore,combined

with a knowledge of the strength of materials, is the only source of

satisfactory conclusions. At some future period, when the dimen-
sions, &c. are specifically determined, 1 may exemplify the pre-

ceding by the numerical calculations, by experiments, and addi-

tional observations, to excite attention,and stimulate superior abi-

lities to give a complete comprehensive view of this important pro-

position in mechanical philosophy, with the easiest rules of com-
putation, and the most approved methods of construction : some
curious and useful deductions may be drawn from the preceding;

but I omit them, beseeching the reader in the words of the poet,

" si quid novisti rectius istis,

Candidus imperii; si non, his utere nit cum,"—Hou,

N. B. The preceding was written and printed previous to the

meeting of the Committee at Liverpool, when a Plan and Report

were given by Mr. Telford, of the most eligible mode of accom-
plishing this desirable object. And nearly a similar one from

Captain Brown, which may receive some further notice. J. F.

LXXXVIII. Notices respecting New Books.

XJr. Wilson Phillip, of Worcester, has in the press, and will

speedily publish. An Experimental Inquiry into the Laws of the

Vital Functions, with some Observations on the Nature and
Treatment of Internal Diseases ; in part republished, by permis-

sion of the President of the Roval Societv,from the Philosophical

Transactions, with the Report of the National Institute of France

on the Experiments of M. Le Gallois, and Observations on that

Report.

LXXXIX. Proceedings of Learned Societies.

ROYAL SOCIETY.

May 1. OiiiE. IIomp. communicated a paper containing some
remarks on the nature of generation and utero-gostation. After

.stating that the process of Nature in this case had hitherto eluded

the observation of the most enlightened physiologists, he ob-

served that accident alone had enabled him to develop some
new, and, as he conceived, decisive facts on the subject. A female

servant having left her master's house a few hours on the 7th of

A a 4 January,
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January, retifrncd, and was observed to be more than usually gay
in the evening, having received some present. A few days after

she was seized with a fit, and died on the 15th. Her body
was opened, and an impregnated ovum was found in the uterus;

but it was so extremely small, that although the uterus was ma-
cerated in spirit of wine, it would have escaped observation,

had not Mr. Bauer with his powerful microscope discovered and
delineated it. His drawing and description accompanied Sir

Everard's remarks. The two parts destined to become the head
and heart were distinctly visible; and SirE. considers this a de-

monstrative proof that, contrary to the received opinion, im-
pregnation may take place without the existence of the cata-

nienia. He says that every time animals are in heat an ovum
passes from the ovarium into the uterus; and he related a case

of a woman having had three children (being married at sevens

teen) previous to menstruation. In the case alluded to, how-!

ever, it appears that the woman was at sea, a situation not alto-

gether natural.

May 8. Sir E. Home furnished some additional remarks on
the nature and effects of an infusion of colchkum autumnale and
euu medicinale on the human constitution in cases of gout, and
their effects on animals. He observed that the sediment of the

eau medicinale is excessively drastic and severe on the constitu-

tion, while that of the infusion of colchictim is about half the

strength of the former ; and that the clear tincture of both is

equally efficacious in curing gout, without being so dreadfully

destructive to the animal constitution. The result, therefore, of

these new experiments is, that the clear fluid, either of the vinous

infusion of colchicum or of the eau medicinale, may be taken with

equal advantage to the healtli, and much less injury to the body;

but that of the colchicum is much milder.

T. A. Knight, esq. F.R.S. detailed a series of experiments on
the shrinking of timber ; he made various sections of different

kinds of wood, in order to ascertain in what direction it should

shrink most, and found that the greatest contractions always

take place next the medulla. He drove cvlindrical pieces into

the medullary parts of various trees, and, on exposing then) to

heat, invariably found that, however tightly driven at first, they

always fell out of the wood. To this circumstance he ascribes

the cracks or clefts observed in oak and other trees, which have

been hitherto ascribed to the effects of frost.

May 15 and 22. A letter from Dr. John Davy to Sir Hum-
phry Davy was read, containing an account of many new and
curious experiments and observations on the temperature and
specific gravity of the sea, made during a voyage to Ceylon.

Dr. Davy is disinclined to believe that the zones have any peculiar

temperature.
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temperature. It appears that the temperature of the sea is ge-

nerallv highest about noon, and is higher during a storm; but in

this case the period of highest temperature is somewhat later.

One observation seems highly important, namely, that shallow

water is colder than deep ; and that, in consequence of this dif-

ference of temperature, seamen may discover at night when they

approach either shoals, banks, or the shore. Dr. D. found that

on a])proaching the coast the water was always two degrees

colder than when in the open sea. He enumerated the causes

which influence the temperature of the ocean, such as tempests,

currents, and the solar rays. Many other remarks and experi-

ments mentioned in this letter may prove useful to navigators.

The author, however, strongly recommended the general use of

the thermometer to seamen, by means of which he thinks many
uevv and highly important phaenomena may still be discovered.

Mr. Sewell, of the Veterinary College, in a letter to the Presi-

dent, stated his having discovered a method of curing horses

which are lame in the fore feet. He observes that many fine

horses, in consequence either of being over-driven, or their ovva

ardent spirit, often become lame in one of the fore feet, and are

consequently consigned to the cart or the butcher. It occurred

to him that this lameness might originate in the nerves of the

foot, near the hoof; and in conse(|uence he immediately ampu-
tated about an inch of the diseased nerve, taking the usual pre-

caution of guarding the arteries and passing ligatures, &;c. By
this means the animal was instantlv relieved from pain, and the

lameness perfectly cured. Mr. Sewell has already cured three

horses by this operation. The Society then adjourned till the

5th of June.

BATH LITERARY AND PHILOSOPHICAL SOCIETY.

April 2S. Dr. Wilkinson stated to the Society, that the pro-

perties of arsenic, of which so little is as yet known, had occu-

pied much of the attention of the late Professor Tennant of Cam-
bridge ; and that previous to his death he had informed Mr.Gregor,

an eminent chemist in Cornwall, that from an analysis he had

made of wootz or Indian steel, he had ascertained that its pe-

culiar hardness arose from a combination of arsenic.

An account of some experiments by Colonel Beaufoy, on the

strength of different kinds of wood, was read, and a diagram of

the apparatus employed, exhibited. In these experiments the

different pieces of wood were secured to a firm block of timber

at one end, and the weights were applied at the other end, to

which a quadrant was also attached, by means of which the an-

gles of curvature could be ascertained till a fracture took place.

The
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The first experiment was made on a square piece of DantzJc

oak cut into twenty-five pieces, each piece five feet long and
two inches square. The mean weight to produce fracture was
167|lbs. ; the variation being from 114 lbs. to 214 lbs. The
section which included the heart of the tree bore 154 lbs., and

the strength of the other sections diminished in proportion to

their distance from the heart. The angles of curvature did not

correspond to the weights employed ; in one piece which bore

196 lbs. just before fracture, the angle of curvature was 6'^ 12';

another which supported nearly the same weight, viz. 193 lbs.,

only bent to an angle of 5** 25' ; while a third piece which broke

with considerably less weight formed an angle of 70 12'.

—

These variations in elasticity appeared to be determined by

the central relationship of the respective sections of wood ; the

heart section being the least, and the outer section the most

elastic.

It appeared further from. Colonel Beaufoy's experiments, that

a piece of wood divided into any number of pieces loses strength

nearly in the proportion of the square root of the number of

pieces : thus the original piece of Dantzic oak here employed,

would have supported five times more weight than the sum of

the weights of the twenty-five pieces into which it had been di-

vided.

Experiments were made on timber spliced three different ways,

and on an average the splicing diminishes the strength nearly

one-half.

On a comparison of four different kinds of wood : viz. pitch-

pine, English oak, Riga fir, and Dantzic oak, Colonel Beaufoy

found the pitch-pine the strongest ; and taking the mean of its

power of support at 1000, the relative strength of the other

woods mav be stated as follows :

Pitch pine 1000
English oak 923

Riga fir . . 782
Dantzic oak 663

The weight of Riga fir being to that of English oak as 659 to

1000, whilst it strength is as 84G to 1000 ; it is therefore pre-

ferable in dry buildings to oak for beams, both on account of

weight and expense.

Additional experiments, it was stated, had been made on this

subiect by Mr. C Smart, carjjenter, Westminster Bridge, from

winch it appeared that there was a remarkable difference in

point of support between timbers lying loose at their ends, and

timbers carefully coaked down on plates of buildings instead of

oeing dovetailed, as is often done in carpentry. A lath lying

loose at both ends, bent like a hoop and broke with eleven pounds

weight, while a similar lath, which was rendered tight at each

end by shoulders, supported no less than 240 lbs. Mr. Sepping,

in
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in his recent improvements on ship -building, has profited much
by attending to this important difference.

Some cylindrical pieces of iron ore from Marlborough Down,
commonly known by the name of thunderbolts, were exhibited

to the Society. They have a stalactitical appearance, and are

radiated in their structure. By some they are supposed to be

pyritical. On analysis they are found to contain manganese as

well as iron, and when exposed to fire become of a reddish cast,

arising from the additional oxidation of the iron. The pieces

exhibited were a species of the brown haematitic iron ore.

Mr. Rotch made some ingenious observations on lights and
shades, and illustrated the same by several curious experiments

made with four pieces of paper, so arranged and cut out, that

by the different intensities of light passing through, such a varia-

tion of light and shade was produced, as to form the most beau-

tiful and picturesque landscapes. A gentleman had lately shown
Mr. R. a paper so cut, that the shadow formed on the wall pre-

sented an excellent representation of the Salvator Mundi of

Guido.

The meeting concluded by Dr. Wilkinson's examination of

the different theories which had been advanced for explaining

the phaenomena of the Leyden phial. The Doctor endeavoured

to show from a varrety of experiments, that the results could not

be reconciled with the theory of Dr. Franklin, or that which
supposes electricity to be a compound of two species, positive

and negative, or vitreous and resinous. The communication of

Dr. W.'s own tdieory was promised to be made at the next

meeting.

ROYAL ACADEMY OF SCIENCES AND LITERATURE OF BRUSSELS.

The Academy at a recent meeting proposed the following que-

stion :

*' l^liat are the applkatmis wludi can he made (f steam
in domestic occonomy^ and in mannjactures^as a means of lieat

-

ing P"
On this question several memoirs have been presented; on

examining which the Academy have awarded the prize of the

gold medal to one by M. de Ilemptinne, physician at Brussels,

as being the most distinguished both for practical detail and theo-

retical illustration.

The following questions are proposed for competition during

the year 1818:

1st. What are the particular defects of the sort of bricks mad6
in this country (Belgium) ? What means can be adopted t6

render thcin more perfect ? What are the materials and processes

^mplo) cd in the northern provinces of the kingdom, for the fa-

bricatioa
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brication of certain sjDecics of bricks, the manufacture of which
has failed with us ?

2u. Is it possible, from satisfactory experiments, or reasons

deduced from the doctrine of determinate pro)»ortions, to esta-

blish with certainty that the radical of nmriatic acid is a compound
body ; or is it more probable that the radical is a simple body ?

In case of no decision on the question, Which of the two methods
(experiment or doctrine of determinate j)ro}x>rtion?) is best calcu-

lated to simplify the theory of chemical facts ?

^d. The printing paper of France, and drawing paper fabri-

cated in England, having an acknowledged superiority above those

of other countries, it is retjuired to know in what that superiority

consists ?—whether the causes are of a local nature, or depen.d ou
the materials or mode of manufacture ?

4th. What is the quantity of water discharged by a river at a

given place, and during a fixed period of time, the breadth, the

depth, and declivity of the river being known ?—and what are

the variations which, at the same point, and during the same
space of time, will take place in that discharge, by diminishing^

progressively, by artificial constructions, the breadth of the river r

The prize for each of these questions is to be a gold medal of

the weight of twenty-five ducats. The memoirs to be written in

Latin, French, Dutch, or German, and given in—those on the

first three questions, before the 1st Fel)ruary tSlS, and that o^\

the last, before the 1st Nov. 1818.

XC. Intelligence and Miicellaneous Articles.

A VENTILATION 0> COM.-MINES.
PAPER on the ventilation of coal-mines, with a plan of the

present mode of ventilation, and a plan of a proposed iinpro%'e-

ment, have been received. It may appear presumptuous in any

one not a colliery-viewer, to form even an opinion on the niodes

best adapted for ventilation; but, notwithstanding, we have formed

an opinion, and we are convinced that the method usually fol-

lowed at Newcastle is not the best that might be adopted. The
paper that has reached us might improve the system a little

j

but till we see some demonstration of the inefficacy of that pro-

posed by Mr. Ryan, we think it would be wTong in us to lend

our aid to recommend others less effectual. It is asserted, that

any one of the mines at Newcastle might be properly ventilated

on his plan, at an expense under 100/. A mere denial of the

fact, and much less silence, on a subject involving the safety of

so many lives, will not convince those who have examined this

subject, thai, the managers of mines at Newcastle can be justi-

fied in any longer refusing to be instructed.

5TEAM
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STEAM ENGINES IN CORNWALL.

In our abstract from Messrs. Lean's Report for March, pub-
lished in our last, there were some errors. The second and third

-paragraphs shoukl have been as follows :

Wooif's engine at Wlieal Vor, loaded 15*4 per square inch in

engine cylinder, hfted 35,759,081 pounds of water one foot high
with each bushel of coals.

His engine at WhealAbraham, loaded 15-1, lifted 46,681,105
pounds; and his other engine at the same mine, loaded 3'49,

lifted 19,390,210 pounds with each bushel.

According to Messrs. Lean's Report for April, the following

were the respective quantities of water lifted one foot high with

One bushel of coals, by the engines annexed, during the month.
Loud per square

Poiinds of water, inch incvliuder.

24 common engines averaged . . . .22,067,^02 . , . .various.

Wooif's at Wheal Vor .43,468,554 15-4 lib.

Ditto, Wheal Abraham 44,147,208 ... .15-1

Ditto, ditto .24,674,490.... 3-8h
Ditto, Wheal Unity 34-057-6S5 13-1.

Dalcouth engine 42,900,035 11-2.

United Mines 39,244,354 . . ..16-6^

Wheal Chance 4 1,804,14 1 . . . .13-

The intelligence that a committee of the House of Commons
had been apj)ointed to take the subject of steam-engines hito

their consideration excited great alarm in Cornwall, which may
be called the land of steam-engines ; as it was apprehended that

prejudiced or interested people might press their opinions upon
the committee, and, taking advantage of the alarm excited by
the late accident at Norwich, induce some legislative interference^

without allowing time for proper investigation. The fear, con^

sidering the property that is at stake in Cornwall, was not un-
reasonable, but we are well assured will prove groundless. A
conimittee of the Mouse of Commons is not likely to be easily

imposed upon by partial statements. The one alluded to has
liad a laborious task to porfurm ; but, whatever might be the

prejudices with which tlieir minds might be hlled in common
with manv others who had been told that steam-engines are

infernal t/iachhies, they have bestowed so much patient investi-

gation on the subject, that the possessors ot steam-engines need
be under little or no alarm about parliamentary interference.

Any interference of this kind would be injudicious, and
prove higlily injurious to the [)rogrcss of national improvement.

in this view of the question, nothing could be more natural than

that the miners in Cornwall should have felt an uncommon de-

cree
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gree of interest in this question. For the property embarke(l

in these undertakings is immense, and the sUghtest interference

with any ot" their machinery might have thrown many thousands

of labourers entirely out of employment, and have caused such a

complete inundation of the works as would have required many
years to recover any of them, and have destroyed some of the

deepest mines entirely. In consequence, the miners of Cornwall

deputed some of their number to wait upon the committee, and

with them Mr. Lean, the gentleman who is employed by the

miners as a body to survey all their steam-engines, and register

the work performed by each. In fact, such was the general

alarm, that, could the state of the mines have admitted of their

absence, the managers of the greater part of the Cornish mines,

there called Captains, would have come to town in a body. One
of them. Captain William Davy, reckoned one of the most in-

telligent miners in Cornwall, in answer to a letter from a gentle-

man in Loudon, informing him of the attempt made by some
interested or prejudiced individuals to put down all engines

working with steam of high temperature, sent him the following:

" Redmtl), May 17, 1817.

" Dear Sir,—The contents of your letter have excited no

small degree of alarm in this quarter,—but we have still such

an idea of the intelligence and information of a committee of the

House of Commons, as to encourage a hope that the legislature

will not be advised to adopt any measure which might operate

to destroy most valuable and extensive property, or even to shut

the door against further improvement, by any regulations what-

ever 3 for all restrictions tend to fetter invention and limit the

powers of intellect.

** With regard to the benefits which have resulted to the mines

from the oeconomy of fuel introduced by working with steam of

high temperature, a pretty correct opinion may be formed from

the monthly Report made by Captain Thomas Lean, who is ap-

pointed by the adventurers [proprietors] of the difterent mines

for that purpose, and paid by them for performing that duty.

These Reports may be relied on. He keeps the keys of the dif-

ferent counters*, and no other persoir can have access to them.

Our fiiend Mr. can show you a set of these Reports.
" Had there been no recent injprovement for drawing water

from thedeep mines,—that is, were we left still to the employment

of only the common condensing engine,— I know not a single

deep mine in the county that could have been now in existence

as a working concern : and to stop any one of them at this mo-
ment would be productive of the most distressing consequences j

* Tlie counters are a piece of clock-work, which, being worked by the

steaui-cngine) registers the number of strokes which it performs,

—

Editor.

for
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for at this moment we are all driven to our wits end to find em-

ployment for the poor ; and were our mines thrown idle, it is im-

possible to anticipate the result.

^' As to danger from engines employing steam of high pres-

sure, none who are competent to give an opinion on the sub-

ject,—and none else have a right to do so,—will so far commit

themselves as to say that there can be any in working steam of

from 35 to 45 pounds pressure on the square inch in the boiler

—

which is the ratio at which Woolf's engines are worked—pro-

vided safety valves be employed, and the construction and ma-
terials be of a proper quality. But in fact, this applies also to

the common engine—nay, to every machine of high power em-
ployed by man.
" As to the common engine being less dangerous than those

employing steam of higher temperature, the idea is quite ground-

less ; for those who make them proportion the strength and

substance of their materials accordingly,—nor do they ever give

their boiler the same strength for a pressure of six or seven pounds

whicli they would for a pressure of forty. In point of fact, I hava

known several instances of accidents in consequence of the boilers

of common engines giving way,— I mean such accidents as ha\T!

caused the loss of lives,—but we have had none of this kind from

Woolf's boilers. By the bursting of a common wrought-iroii

boiler at Poldorv mine, three men were killed and three badly

scalded: at Chasewater, two horses were killed by the explosion

of the boiler, though at work in a different building from the

boiler house. There was also a serious accident at Crenver from
one of the common boilers, which caused the loss of several

lives. I could name several other accidents of this kind; and
therefore I cannot but reprobate the idea of any interference

which would compel us to employ these engines or boilers in

preference to otiicrs.—Dear sir,

*' Yours sincerclv,
' « Wm. Davy.

*^ P. S. Some gentlemen will set off to-morrow for London,
to attend to this business."

As several steam engines, besides those to which Mr. Woolf's
name is attached in Messrs. Lean's monthly Report, appear to be
doing consideral)ly more duty than the common engines have
been supposed capable of perforiuing, a corresj)ondent requests

that Messrs. Lean will, at the bottom of their monthly Report, or

through the medium of The Philosophical Magazine, state the

cause or causes of this improvement. Has the increased work
been produced by employing steam of high temperature, suffered

to expand in the working cylinder, and then condensed, on the

leadiijg
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6

leading principle of WooIPs engine ? or from improved boilers ?—
and if so, in what does the improvement consist ?—or from these

and other causes comliined ? As particular an answer as possible

would at the present moment be peculiarly interesting, as it is

known that some questions connected with the use of this most
powerful agent now occupy the attention of a committee of the

House of Commons.

COLUfiil OR MINER LIFE PRESERVER.

We have just seen a very curious contrivance by Mr.Geo.Priorj

ivaich-maker of Ledds, (son of Mr. John Prior, the celebrated

Yorkshire mechanic,) which may be considered as a Collier or

Miner Life Preserver, and which combines the two advantages

of simplicity and efficacy. The object of this invention is, to pre-

vent those accidents which are so frequently occurring from the

breaking of the ropes by which corves or buckets are let into the

coal-pits or mines. To effect this purpose, iron pins are intro^

duced into the upright frame on which the corfe slides. The
apparatus to which the corfe is fixed is furnished with a power-

ful spring catch on each side, which, without causing any friction

in the ordinary Working of the corfe, opens out the moment the

rope breaks, andj fixing itself on the iron pins, causes the corfe

to be suspended, and prevents the person in it from being preci-

pitated to the bottom of the pit. This apparatus, which is

adapted to the machinery now in use by the miners^ adds very

little weight to the corfe, and may be fitted up at a trifling ex-

pense.

—

Leeds papert

TRIGONOMETRICAL SURVEY.
M. Biot, of the French Institute, well known by his curious re-

searches relative to the polarization of light, has come to this country

for the purpose of accompanying Colonel Mudge, the conductor of

the Trigonometrical Survey, on a philosophical expedition to the

Orkneys. M. Biot is now making experiments on the length of

the seconds pendulum, at Edinburgh ; while Colonel Nludge,

and his able assistant Captain Colby, are measuring a base of

verification near Aberdeen. The several operations at Edinburgh

and Aberdeen are expected to be terminated about the middle

of June ; when, it is understood, the party will be joined by Dr.

Gregory, of the Royal Military Academy, Woolwich, and the

whole proceed to tlie Orkneys^ for the purpose of carrying on

simultaneously the requisite astronomical observations connected

with the Trigonometrical Survey, and the experiments that re-

late to the vibrations of pendulums. These joint processes, con-

ducted at so high a latitude, may be expected to throw consider-

able light upon that curious class of problems which regard the

figure of the earth. afrigan
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AFRICAN EXPEDITION.

Accounts have been received from Lieut. Campbell, on whom
devolved the conmiand of the expedition for exploring the Joliba

or Niger river, on the death of Captain Peddie, stating his ar-

rival at the head of the river Nunez, whence he intended pro-

ceeding across the mountains towards Bammakoo, the place at

which Mr, Park embarked; on the surface of which Lieutenant

Campbell and his companions are in all probability at this time.

ERUPTION OF MOUNT VESUVIUS.

Private letters from Naples mention an extraordinary eruption

of Mount /Etna, and announce, in a positive manner, that the

little town of Nicosi has been covered with lava, and that fears

were entertained even for the town of Catano.

EARTHQUAKES.

The following is an enumeration of earthquakes felt in difTerent

parts of the world since the 1st of January last '.

Jan. 13. In the Gulf Stream.

At Chamouni in Switzerland.

At the same place.

Same place, and also at Alcocer in Spain.

At Chamouni.
At the same place.

Ditto.

At Madrid, Barcelona, Lerida and Saragossa.

At Lyons.

At Chamouni, and Messina in Sicily.

At Madrid, Pampeluna, and several other parts of

Spain.

At Pampeluna.

At Frascati, Gensano, and other adjacent places in

Italy. One shock particularly violent.

At Chamouni,
Ditto.

Ditto.

Ditto.

Ditto, very violent, direction from north to south,

(day not mentioned.) At Palermo.

NAVIGATION.

M. Locatelli, mathematician of Milan, has just invented a new
piece of mechanism (says a Paris paper) by means of which ves-

sels may ascend rivers without the assistance of a steam-engine.

The first experiment was made on a small boat, and completely

Vol.49. No.229. iUfl?/ Ibl 7. Bb ' .succeeded.
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succeeded. The inventor asserts that his plan is applicable even
to a man of war. and tliat it will secure her from the danger of

shipwreck. The strength of a single man, or at most that of a

horse, is sufficient to put the machine in motion.

PERPETUAL MOTION.

Another to the many supposed solutions of the problem of

perpetual motion has just been added by a M. Louis of Valence,

formerly captain in the Neapolitan service. He has found, he

says, " means to raise a column of water strong enough to force

another to the same height, which produces in its turn the same
effect. Thus, when the impulse is once given, this machine will

perpetually retain its action, if there exists a fluid which does

not lose by evaporation, or a material indestructible by use. One
may, however, employ a quantity of water sufficient to keep the

machine in play for several years. This same machine may be

employed, as the impelling power, for the production of various

kinds of regular motions. The inventor proposes to adapt a

clepsydra to it, and he is convinced that, by means of a basin or

reservoir, a private house might derive various advantages from

SUPPOSED IDENTITY OF PUMICE WITH LAVA, ETC.

To Mr. Tilloch.

May 27, 1817.

Sir,—On perusing an interesting memoir (in vol. xlvii. of the

Philosophical Magazine) respecting the composition of basalt,

trap, lava, Sec. in which it is asserted that lava, basalt, and ob-

sidian are aggregates of pyroxene and felspar ; it occurred to me
that pumice mav be the latter substance after having undergone
a higli degree of calcination.— The facts which support this

conjecture are the following:

First, with respect to its constituent parts, pumice has a very

considerable analogy with felspar. Klaproth obtained from the

pumice of Lipari,

Silica 77*50
Alumina 17"50

Potassa and soda .... 3*00

Oxide of iron ^ i -r
c I l*/5

' ' ot manganese . ^

98-75
Vauquelin found in the Adularia,

Silica 64
Alumina 20
Potassa ...» 14

Lime •....,.» 2

loT The



Supposed identity of Pumice with Lava, &c. 387

Tlie same chemist extracted from the Amazon stone,

Silica 62-83

Alumina 17-00

Potassa lG-00

Lime 0-30

Oxide of iron 0*10

96-23

The Fetdspath compacte ienace of Haiiy, or Saiissurite, con-

tains, according to Saussure^

SiHca 44-0

Alumina SO-0

Oxide of iron 12*5

Lime 40
Soda 6-0

Manganese, potassa, ^o.r
and loss ^

1000

And Klaproth found that the Klingenstein porphyr or sonorduS

porphyry (var. F. compacte) was principally composed of silicas,

alumina, and soda.

The quantity of alkali in pumice is much less than in any of

the ahove-named varieties of felspar ; but it appears to me that

it is by no means unphilosophical to suppose that a part of the

alkali in felspar mav be volatilized by a long continued heat.

Secondly, both obsidian and pumice " give in fire exactly the

same products," and " both these fossils not only accompany

each other at Lipari, but likewise frequently occur actually

blended."

—

Klaproth's Analyses, vol. iii.

There is a circumstance relative to the origin of pumice, which

I own I cannot account for. It is this, that obsidian and lava

should contain pyroxene, while the analysis of pumice-stone does

not even indicate the presence of either lime or magnesia, both

of which were found in considerable quantity by Vauquelin in

his analyses of the pyroxene of yEtna, and in the granular variety

of the same mineral, called coccolite.—Vide Lncas Tableau des

Especes Mintrales, part i. Paris 180S.

The fact, that obsidian and pumice, though so different in

composition, give the same products by heat, may appear to mi-

litate against the above ideas ; but it seems probable that the

felspar only is fused in the experiment, and that the pyroxene is

merely enveloped in the paste formed by the former mineral, as,

if an attempt is made to fiise pounded granite, the felspar is vi-

trified, while the ([uartz remains in its pristine state enveloped

in it.

B b 2 I shall
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I shall feel particularly obliged to any of your correspondents

who will inform nic whether any experiments on felspar have-

given results favourable to the above hypothesis.

I am, sir, yours respecfully,

LiTHOPHILUS.
P.S. In the xlviiith volume of the Philosophical Magazine you

have affirmed that the Waterloo or Strand Bridge is entirely con--

structed of granite. This is not exactlv the case, as, though gra-

nite is by far the predominating material of that structure, it

contains a considerable quantity of retl calcareous gritstone, and

of white, laminated, micaceous sandstone.

*^(:* Our correspondent is right respecting the materials of the

Strand Bridge : but we meant only that the principal material

was granite; every part of the visible exterior of the structure is

composed of that species of stone.

—

Ei>itor.

WATERS OF BADEN.
M. Gimbcrnat has found on analysis, that the gas of these ce-

lebrated waters is not, as has been generally believed, carbonic

acid, but azote. By collecting and condensing the vapours which
ribC from the principal spring, he has obtained a mineral water

which differs essentially in its chemical properties from the water

which issues from the rock. It is more gaseous, and more im-

pregnated with animal j)rinciplcs ; whence M. G. believes it will

be found even more salutary than the baths themselves, into

which the water does not flow till after a great portion of its vo-

latile properties has evaporated, in consequence of its high tem-
perature, and its exposure to the air. In this opinion he has been

confirmed by the singular fact, that the whole interior of the

chiuuiey above the spring, and through which its vapours have

passed from time immemorial, has become covered with a thick

and greasy tegument, which is evidently of a vegeto- animal na-

ture, and proves the sanatory quality of gas volatilized by thermal

heat.

DISTILLATION OF SEA WATER.
M. Freycenet, to whom the King of France has given the com^

maud of a scientific expedition, which is preparing to proceed

round the world, being convinced from experience of the fitness

of distilled sea-water for all potable purposes, has furnished his

vessel with a still capable of supplying water to the whole crew,

consisting of 120 men. On a trial of this still, which was made
in presence of a committee appointed by the minister of marine,

it was found that by one killogram (two pounds) of coal thev

could obtain (.rJS killograms (13^ pounds) of fresh water of

good quality. The water had at first an empyreumatic taste,

but
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but after being some days exjDosed to the air, became entirely

free from it. The expense of water thus distilled is about the same

as that of water embarked ; but were it even greater, the many
obvious advantages attending a constant command of fresh water

at sea, are such as must supersede any consideration of this kind.

PNEUMATIC FROVISION-SAFE.

It is a well establislied principle, that three united agents con-

cur in tlie destruction of alimentary substances—air, heat, and

water; and that by neutralizing one of these agents the action

of the other two is paralysed. M. Foucque jun. of Paris is

said to have succeeded in eifecting this, by producing a vacuum
in an apparatus simple, easilv used, and not expensive. lie has

made his apparatus of two sizes. One, which is intended to be

kept in the kitchen to receive the dishes to l)e preserved, is made
of a square piece of hard stone thirteen inches in diameter. In

this stone a circular groove is cut, and furnished with mastic

(or lute); a cast-metal bell is fitted iiito the groove, and a hole

is pierced in the top of the bell of one line in diameter. The
other safe coiisists of a large earthen pot of a thin consistence,

around the mouth of which a luted groove is cut, and a cast-

metal bell with a hole in the top fitted into it, in the same

manner as in the other safe.

When the substances which it is desired to preserve have been

placed in either of these safes, a little spunge is dipped into spirit

of wine of 33 degrees, then placed in a saucer upon the eatables,

and afterwards set fire to by means of a match. A considerable

dilatation immediately takes place,\vhich expels the atmoqjheric

air ; and in order to prevent its return into the apparatus, the

hole in tlie top of the l)ell is quickly stopped with common wax.

A small (juantity of atmospheric air may perhaps get again into

the bell ; but not more, it is prol^able, than the combustion of

tlie spirit of wine, not yet finished, will sufiice to decompose, and

convert into carbonic acid gas, the preservative property of v»hich

is well known.

—

Paris Journal.

ARTIFICIAL CONGKLATION.
The interesting experiment, l)y Professor Leslie, which we

announced in our last innnber, has been successfully repeated

by Mr. Stodart. The stone from which he made his absorbent

powder was taken from Salisbury Craigs, near Edinburgh : this

was pounded and dried ; and with it, under an exhausted receiver,

a small body of water was soon frozen. On procuring a very low

receiver, and j)reparing a larger surface of earth, the process was

accelerated, a larger body of water being soon converted into a

(i^ke of ice. Expeiiments were made with various other absorb-

B b 3 eats.
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ents, of which pipe-clay was the best, equalizing in intensity

the whin-trap itself. The latter, however, when in a state of

complete decomposition, will probably prove to be the best ma-
teria! for the refrigerating process. This elegant discovery of the

Professor promises to prove equally interesting to the philosopher,

and in)portant in its application to the common ))urposes of life,

in every climate. Whether required as a luxury in health, or as

a necessary in sickness, ice may at all times be readily procured.

A geuLJeman at Bhickheuth has found that alcohol and snow
or ice mixed together form an absorbent of such capacity, that

the temperature of snow when the alcohol is not very strong is

reduced from 32no 17*'.

INDELIBLE RED COLOUR.

A solution of dragon's blood applied with a pencil to white

marble penetrates deeply, and the outline traced remains perfect,

as the colour does not spread. This solution is found to harden

marble to such a degree, that if a piece partially stained be ex-

posed to the action of a powerful acid, so that the surface is

eaten away to a considerable depth, the tinted part will stand

out beyond the rest. The Greeks, in consequence of its pos-

sessing these durable qualities, were in the practice of employing

it to point the mouldings of their cornices. The cymallum of

the temple of Nemesis, at Rhamnus, is all around ornamented in

this manner. Where the colour has been applied the parts are

prominent ; the corrosion of the surface having been by this

means prevented. The outline appears to have been first traced

with a shar]) instrument while the marble was soft.

—

Unedited

Antiquities of yittica by the Society of Dilettanti.

ARTIFICIAL WOOD.

M. Menke, of Berlin, has discovered a process for transforming

the saw- dust of mahogany into a soft paste, which, on exposure

to the air, becomes hard and solid as stone, and is therefore sus-

ceptible of taking and retaining the forms given to works in mar-

ble, wood, and bronze. It may be made to assume the colour

of that metal, or gilt. The articles made of it, such as candela-

bra, lustres, lamps, vases, statues, ornaments of all kinds for fur-

niture, &c. vie in elegance with the finest works in bronze, and

cost only one-eighth of the present price.

ELECTRICAL PHENOMENA.

Cover a piece of tinfoil with any hard resinous coating about

1-G4th of an inch thick
;
place it between the rims of the uni-

versal discharger, and send the charge of a large jar or a battery

through
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through it, and the tinfoil will be perforated. Its appearance will

strongly indicate a passage from positive to negative.

Send the charge through a piece of polished steel covered in

the same manner, and an indentation will be made in its surface

surrounded by a prismatic ring, which will present a beautiful

appearance through the microscope : on the negative side the

indentation will be considerably smaller, and without the pris-

matic ring. r,A.

It has recently been ascertained, that fogs contain a great pro-

portion of water, but not in a condensed state, being kept sus-

pended by the opposing powers of the electric fluid with whic'i

it is charged. A convincing proof of it was afforded by a curious

meteorological occurrence in Westphalia, where, the fog being

driven by a gentle north-east wind against the trees, the electric

fluid was attracted, condensation and congelation took place,

and the largest trees were torn up by the roots^ by the prepon-

derating weight of ice upon their branches.

LITHOGRAPHY.

In our number for March we gave a brief notice of the origin and
practice of the new invention of lithographv. We have been since

informed, that the first application of it to purposes of useuilness

unconnected with the fine arts,was made by the Duke of Welling-

ton in the peninsular war, for the purpose of accompanying the

general orders, instructions, &;c. with sketches of positions.

A recent Hamburgh gazette states, that it has also been intro-

duced into the department of foreign affairs in Russia, and been
the means of superseding a great number of copying clerks.

TALAVERA WHEAT.

A few years ago, an English gentleman serving with the army
in Spain observed near Talavera a fine variety of wheat, some
of the seed of which he brought with him to England. It has
very long straw, very long ears, and a fine, clear, thin-skinned
grain; it is very prolific; it succeeds wiien sown either in au-
tunni or in spring; and it ripens three weeks earlier than the

common wheat of England, in some of the southern counties

of which it has been carefully propagated now for five or six

years, and has been found to preserve its original cliaracter and
))cculiar advantages. One farmer at Petworth in Sussex had
fifty acres of it this last year ; and he is now selling it for seed at

ten guineas the (juarter. It is preferred by millers to all other

wheat, and is much sown at this time of the year.

B b 4 CHEAP
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CHEAP BREAD.
Take pumpkins and boil ihem in vvater until it is quite thick,

and \v:l!i this water moisten your flour. Dougli mixed in this

manner makes excellent bread: its proportion increases consi-

derably, at least one-fourth, and it keeps good a length of

time.—E.

Birkenmayer, a brewer of Constance, has made an experiment,

which lias succeeded, in manufacturing bread from the farinaceoust

residue of the beer. Ten pounds of this s])ecies of paste, one

pound of yeast, five pounds of ordinary meal, and a handful of

salt, produce twelve pounds of black bread, but savoury and

nourishing.

MR. BYWATER ON THE POLYPES,

To Mr. Tilloch.

Sir,—Wishing to encroach as little as possible on your pages,

the paper I sent you, and which appeared in your last, was
abridged from one of greater length. Unfortunately some am-
biguity has thereby been introduced, by retaining a passage in

page 284, alluding to some observations which had been ex-

punged from another part of the paper. Your readers are re-

quested to omit the paragraph between line 36 and line 4.3,

which will considerably diminish the obscurity.

At the close of the paper an idea is held out that animalcules

may exist in vegetables, and extend their race with the vegetable

process. That such is the fact I am strongly persuaded; and it is

equally probable, from a variety of phaenomena, that the organic

structure on which the vegetable process depends, as well as the

exquisite design and beauty manifested throughout the vegetable

kingdom, are derived from the instinctive influence of this nu-.

nierous class of active agents. But as an investigation of sue!', an

extensive nature is not comprehended in the object of the pre-

sent letter, I shall wave tiie inquiry until a future opportunity.

An insertion of these remarks in your next Number will con-^

fer another obligation on

Your very obedient servant,

Livcrpoul, May 12, 1817. JoHN BWVATER,

sun's parallax.

To Mr. Tilloch.

Sir,—The following memoranda were drawn up by Mr. Burck-

hardt, Superintendant of the Observatory of the Ecole Militaire

at Paris, by desire of Count Laplace : as the publication of them

may be of considerable service to science, I send you a copy for

insertion in your Magazine.

I am, sir, your obedient humble servant,

Al Raschid.
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Note on Ohservatioiu which should he atlended to for the Pur-
pose of determining the Sun's Parallax.

1. There will be an opposition of Mars in December 181 /•

This planet will be for some time on the parallel of the 118th

star of Taurus, whose mean position on the )st January 1818

will be A\ 79 3 r 9"-4. Dec. 24" 59' 32'-3. From the 19th

November the difference of declination between the planet and

tlie star will be only eight minutes ; and that of their right ascen-

sion in time oulv a few minutes. It will be no difficult matter,

therefore, to measure their difference of declination several times

each night, which, compared with observations of the same taken

in Europe, will give the parallax of Mars.

N. B. It must be remarked, that the star is double; but as

the distance betweeii the two stars is small, it will be best to refer

the interval which separates them to the planet.

2. The same by the inferior conjunction of Venus on the 26th

December 1818, »

On the 24th November Venus will be in conjunction with o- Ca-
pricorni, and their difference of latitude will be oidy 5 minutes.

On the 19th December the planet will be on the parallel of

r Sagittarii.

And on the 21st December on that of o- Sagittarii.

But as it is not likely that these stars can be easily seen in the

davtime, within so small a distance from the sun, it will be better

to compare the planet with Autares A\ 16'' 18"", and Dec. 26" S.

on the parallel of which star it will be 2Sth November.

If these phyenomena could be observed in India, and at the

Cape of Good Hope, the parallax of Venus might be obtained

with great precision. The absolute error of the instrument

would be immaterial, provided the planet were always referred to

the star.

NEW COMET.
Midwolda, April 13.—Yesterday evening, about fifteen mi-

nutes ))ast ten o'clock, a comet was seen in the west, but on

account of the dark clouds was not visible above three minutes.

Its light so nuich outslione the stars, that it was not easy to de-

termine precisely in what constellation it appeared. It was in or

near Gemini.

The al)ove notice in the foreign journals having led to a vcrv

diligent scrutinv of tlie heavens by the astronomers of this coun-

trv, the following are the reports of the only successful observa-

tions which vve believe have as yet been made in England.

To the Editor,— Sir, the appearance of a telescopic comet
having been announced in some of the continental journals, I

carefully watched for it, with a telescope of the magnifying

power
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power of about seventy times, on every fair opportunity. On the

night of the 2d May instant, during a break in the clouds which
enabled me to see the constellation Leo, I noticed, just above

the star Regnbis, or alpha Leonis, a small luminous speck, the

light of which did not resemble that of a common star. On ob-
serving it for several nights afterwards, it diminished in siae, and
is now lost in my telescope. Perhaps some of your readers, who
may have a telescope of greater magnifying powers, may discover

it even now. I am, sir, &ic.

Speldhiirit, May 19, 1817. S. R.
P. S. The phsenomenon was seen first abouf 9 P. M, and was

situated about 10 E.S.E. of Regulus. The latitude of this place

is scarcely 2 E.

Tunbridge Wells, May 18.

A luminous appearance was, a few nights ago, discovered in

the constellation of the Lion, which had tte appearance of a very

distant comet. It can only be seen by a telescope of conside-

rable magnifying ponder. Its place in the heavens is about 10'

NNE of the star Regulus in the Coeiir du Lion.

METEOROLOGY.

A gentleman who has been examining the different meteorolo-

gical instruments in various parts of England, with a view to as-

certain the cause of tlie apparent errors in the Meteorological

Journals, has found one cause to be, that the wind is often erro-

neously put down. The cardinal points on the weather-cocks

are in general put according to the compass, instead of the sini;

consequently the north point is about 20° west of due north, and

all the others are proportionally wrong. A gentleman at Walt-

hamstow has recently constructed a weather vane, which rings a

bell at every turn of the vane by the most gentle change of wind.

It is also constructed with a spherical cannister of oil at the top,

which can diop coiUinually into the hinge, and will not be ex-

hausted for many years.

IVI. Van Mons of Brussels, to whom the Philosophical Maga-
zine has been indebted for so many valuable communications,

has been nonnnated by the King of the Netherlands to the pro-

fessorship of physic and chemistry in the university of Louvain.

In consideration of the great benefits the Duke of York has

received from the professional talents of John Stevenson, Esq.

of Great Russell-street, Bloomsbury-square, His Royal Highness

hass been graciously pleased to appoint him his Surgeon-oculist

and Aurist.

Mr.
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Mr. A. T. Thomson will commence his Lectures on General

and Medical Botany, on Tuesday the 3d of June, at two o'clock,

in the Anatomical Theatre, Blenheim-steeet.

LIST OF PATENTS FOR NEW INVENTIONS.

To Antonio Joaquim Friere Marrere, of Broad-street Buildings

in the city of London, merchant, for an invention comnmnicated
to him bv Luis Coctano Altina de Campos, residing abroad, of a

method of making or manufacturing an improved machine or in-

strument for calculating and ascertaining the longitude at sea.

—Allowed six months to enroll the specification.—Dated 2yth

April, 1S17.

To William Collins, esq. of Maize-Hill, Greenwich, Kent, fcr

his improvement or improvements in the composition and pre-

paration of a metal for the manufacturing thereof into sheets or

plates, and the application, when so prepared and manufactured,

to the preservation of ships, by sheathing or covering the bottoms

therewith,, and an improvement or improvements of the chain-

pumps used on board ships.—6th Mav.—2 month*.

To Henrv Wilms, of Union-street, Lambeth, Surrev, cabinet-

maker, for his artificial leg, arm, and hand, on an improved con-

struction.—Sth May.—2 months.

To James Gerard Colbert, of Winsley-street, in the parish of

St. Marylebone, Middlesex, mechanical watch-maker (in conse-

quence of a communication from a certain foreigner residing

abroad), for certain improvements in the method or methods of

making screws of iron, brass, steel, or other metals, for the use

of all kinds of wood-work.— 13th May.—2 months.

To Ricliard Williams the elder, of Dnrslev, Gloucestershire,

card-maker, for certain improvements in manufacturing of cards

for dressing woollen cloths.— 13th Mav.—2 m.onths.

To John Walker, residing at No. 12 Great Charles-strec'',

Blackfriars Road, Surrev, millwright, for his improved method
of separating or extracting the mclasses or treacle from and out

of ?vIuscavado, brown, or new sugar.— 13th May.—2 months.

To Archibald Thomson, of Church-street, ))arish of Ciuist-

church, Surrey, machinist and engineer, for his machine for

cutting corks.— 17th May.—G months.

To Robert Salmon, of Woburn, Bedfordshire, gentleman, for

his apparatus for the more useful, safe, pleasant, and crconomic

use of candles, and also improvements in the apparatus now in

use for part of the same ends.— IJth Mav.—G nionths.

To William Bound, of Hay-street, Clcrkenwell, Middlesex,

ironfounder, and William Stone, of Berkeley-street in the same
parish and county, bihss-founders, for their method of applying

certain



396 Palents.—Aitronoviy.

certain apparatus for converting the fuel used for heating letorts

of a gas-hght apparatus into coke or charcoal. — I7th May.^-r-

6 months.

To Benjamin Cook, of Birmingham, Warwickshire, gilt toy

maker, for his improved method of making aud constructing

rollers and cylinders, both solid and hollow, which will be found

useful in various manufactories in this kingdom.— IJth May.

—

6 months.

To William Owen, of Wre.xham in the county of Denbigh,

cabinet-maker, for his portable table or box mangle, upon a new
or improved principle, for the getting up and smoothing of linen,

cotton, and other articles and things.— 17th May.—2 months.

Astronomical Phcevomevu, June 181/.

D. H. M.

3. 2.36 D<|> f
1 . 6.2 1 . D 0- t
4. 0.46 I sV^
6 O. Oj 113 Mayer* 3'

S

6. 0, 0,^ 23 Mayer* 13'

S

10. O. D in apogee

11. 3.50 D 5
12. O. 0^ 77 ^ * u'S

Barometr'ical and Thcrmomrfrical Observations made at Tun-
bridge Wells,from May 1 to 10, 1S17.

D .
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the first, and the swallow and martin both common. The foli-

age of the trees is nearly as late as last year. The oak and beech

have as yet hardly anv appearance of frondescence. The ches-

nut has been out a week. The spring flowers are generally

late in bloom about this neighbourhood.
Tunbiiclge Wells, May 11, 1817. T. F.

Meteorological Olservations kept at Walthamstow, 'Essex,from

April 15 to Maij 15, IS 17.

Usually between the Hours of Seven and Nine A.M. and the Thermometer
attain between One and Two P.M.j

Date. Tlierni. Baroin. Wind.

April
15 52 30-00 NW.—Cloudy and windy; floating f?/7nzz/i and

clear sky; very fine day; star-light.

16 46 29-72 NW.—Sun and' wind; stormy wind; clear;

clouds and wind; star-hght. New mooiu

17 34 30-10 N.—Clear and C7fm?//i; cold gray windy day;

stormy wind ; some sun ; very dark night

;

some stars at 11 P.M.
18 38 30-34 N.—Windy and sun, and c^Vro5^ra^«5; fine day;

star-light.

19 37 30-30 N.—Sunshine; white frost; very fine day;

star-light.

20 48 30-40 N.—Sun and cirrus; fine day; moon- and

star-light.

21 43 30-40 N.—Clear and clouds, and windy; very fine

dav; mooM-light.

22 E.SE.— Clear and clouds; fine day; moon-
light.

23 48 30-40 NE.—Gray and windy
;
great shower at 2 P.M.

and wind ; fine evening ; moon- and star-

light ; slight aurora lorealis E.Sl^. at 11

P.M.
24 33 30-40 N.'—White frost ; aVros/m/?/? and sun; drops

of rain ; fine day ; cloudy and windy. First

quarter.

25 43 30-22 N.—Gray and windy; slight rain; gray day;

cloudy.

26 38 30-22 N.—Gray umrning and gray day; cloudy.

27 43 29-88 NE.— Sun, and cwnuli, and great wind; very

fine day; cumuli, and moon and stars.

28 44 3011 NE.—Gray rind wind; gray; cloudy.

29 47 30-00 NW.—Mazy; cloudy aud windy; c/^wz^/i and
wind,

* April



Z9S Meteorology.

April
30 42 2976 NE.—Windy and cloudy ; sunshine ; showers

;

wind and cirrostratus and cumuli.

May
1 43 2976 NE.—Windy and gray, and cirrostrahis ', fine

48 cold day; cloudy. Full moon.
2 44 29*99 N.—Clear and cirrostratus^ and windy; fine

57 day ; star-light.

3 43 29*98 N.—Hazy, and sun and cirrocumuli ; and

5© windy; very fine day; dark night.

4 52 29*37 N.—Sun, cumuli and wind; fine day; bright

57 star-light.

5 42 30-00 NW..—Sun and hazy; fine hot windy day;
62 star-light.

6 52 30-10 NW.NE.—Sunshine; fine day; star-light.

63
7 43 30-20 NE.—Hot and sunny; and some 5^;-Oi;z/5NW.

57 s.nd cumulostratus and cirrocznnulostratus ;

and stratus and cumuli and cirrostratus, and
rain; storm at 4 P.M.; distant thunder;
star-light.

8 46 29*87 W.— Cloudy, and windy; a/w22/// and wind;

72 dark night. Moon last quarter.

9 49 2987 W.S.— Cumuli and wind all day; dark night.

53
10 51 2960 S.— Cirroii'ro??/,?.- gleams of sun; slight showers

57 after 4 P.M.; cloudv.

11 45 29-54 NW.—Sun and wind all day ; cloudv.

58
'

12 47 29-33 NW.W.—Wind and clouds ; and clear ; fine

58 ' day; star-light; aurora lorealis at 11 P.M.
not steady but variable.

13 43 29-75 SE.SW.—Sun and wind; showers and sun;

59 hazy; star-light.

14 Aij 29*77 SE.S.—Showers and sun all day; hazy even-

57 ing; red and htack sunset ; star-light night.

15 47 27*76 SE.—Sun and clouds; fine warm day; clear

59 and cumuli; hazy; star-light, and some
cirrus.

The Thermometer iiangs out of a western window, from which

the early height is taken; and the second time is from a Ther-

mometer hanging out of an eastern window.

METEORO-
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,

LINeoLNSHIRE.

{The time of observation, unless otherwise stated, is at 1 P.M.]
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XCI, On the Strata of Nortlmmlerlcmd and Durham. By
Mr. Westgarth Forstkr.

To Mr, Tilloch.

Sir, — J LATELY by accident (not being a constant reader)

met vvitli your very excellent Magazine, vol. xlv. art. 17, in

which I have the gratification to find some encomiums made
upon my Treatise on a Section of the Strata, commencing near

Newcastle-upon-Tyne, &c. by Robert Bakewell, esq., for which

I beg leave tc^retnrn my grateful acknowledgements.

I have also taken notice of some queries, by a correspondent,

with the signature *)f "A Constant Reader," (art. 19, vol, xlv.)

respecting the occurrence of the grindstone-sill. In reply ; he

will find the stratum, which is quarried for grindstones on

Gateshead-fe!l, at No. 10 on my section, and denominated by

the colliery sinkers, brown sandstone or post; the other, he will

find by the provincial name of grindstone-sill, not from its being

quarried for grindstones, it being a coarser stratum. It probably

derived its name from its resemblance to the above ; but it is

a distinct stratum, and far below the Newcastle one; and is

nearly the uppermost bed, on Cross-fell, Kilhope-head, Ramgill^

head, Shorngate-cross, &c.

I likewise observe, that' the same correspondent is desirous

to know, where the iron-stone balls are lodged. Now, by re-

ference to my section, he will find a plate-bed where they fre-

quently occur, immediately above the iumllsr- beds of the great

limestone, marked 32(5 on the sectional scale, and commonly
called by the miners cat-heads; which mav very probaljly have

"bivalve shells" inclosed, although 1 do not pcifectly recollect

observing them.

Nat. .John Winch, esq. states, that my section has been fur-,

nished from a similar engraving published at Carlisle (and signed

IVhi. Millol miner, which must be Miller) in the year ISOO,

and likewise from a section of the coal-strata sunk through at

Byker St. Anthony ; together with that of Sheriff-hill coilierv,

printed in Hutchinson's History of Durham. I must vindicate

myself by stating to Mr. Winch, that indeed I did see Miller's

section previ(,us to my publication ; but so far from making any
use of it, I did not copy a single stratum from it, as 1 found on
examination that it was very incorrect ; and, I believe, has been
taken in a great measure merely by computation. However, I

do not wish to claim the priority of cither Miller's, or any other

section of the coal-measures : but this I must state, that mv
tiection was entirely made from my own o1)servations, and atU

measurements, at several mining fields, and bas'iets of the strata,

Vol.49. No.230. June 1817. C c excepting
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excepting the Newcastle coal -strata, which was from information
and sections sent me from my friend Mr. Thomas Fenwick of

Dipton.

I beg leave further to add, that I hope Mr. Winch will allow

that mine is the first attempt to form a connexion between the

Newcastle coal and the metalliferous limestone formations; which
I trust on examination will be found to be an approximation to

truth.

By inserting the above in your valuable Magazine, you vAW
much oblige.

Sir, your most obedient,

Garrigill Alston Moor, May 27, 1817. WestGARTH ForsTEPw.

XCII. Experiments relative to the Action of Hydrochloric Acid
upon Mixtures of Tin and Antimony. By M. ChaudeT".

A. HE very lively action which hydrochloric acid exerts when
brought in contact with tin, compared with the almost insensi-

ble influence which it has upon antimonv, led M. Thenard to

think that it miglit bo employed as a means of separating these

two metals when found in luiion ; but the experiments which he

made, with this object, were not attended with the success he

anticipated.

Having procured tin and antimonv in as pure a state as pos-

sible, I began by examining the action of hydrochloric acid on
these two metals taken separately.

I flattened, to about the thickness of a centime, a portion of

the tin, and put it into a phial, into which I afterwards intro-

duced a ce* tain quantity of hydrochloric acid perfectly pure, the

specific weight of which was 1190, and which marked 22**

on an areometer of Baume's. At the end of six hours the dis-

solution was perfectly complete.

On applying a slight boiling heat to the same mixture, the dis-

solution was completed in one hour.

I then pounded 1 00 parts of antimony to a fine powder, and
put them into a phial with a quantity of hydrochloric acid.

After rem.aining twenty-four hours in a cold place, I found that

96 parts of the antimony remained at the bottom of the vessel,

and that only four parts had dissolved f.
Alike

* From the Annales de Chimie et de. Fhysique for December 1816.

+ After being some hours in the glass, the Uquor which was at first white

became yellowish. On shaking the glass this colour disappeared, but re-

turned in a few hours after; the glass being again shaken, the colour again

disappeared ;—and as often as the same operation was repeated a like result

followed.
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A like mixture being set to boil, a similar proportion of four

parts of antimony was found dissolved at the end of three hours.

The dissolution of these four parts in both cases appeared to

be greatly owing to the presence of sulphuret of antimony in

the antimony employed, a slight disengagement of sulphuretted

hydrogen gas having been observed during tlie dissolution.

I next made two mixtures ; one containing equal parts of tin

and of antimony, and another 23 parts of antimony and 75 of

tin.

The first of these mixtures, though harder than antimony, was

so brittle that it broke on falling to the ground, and was very

easily reduced to a fine powder. Its specific weight, estimated

with much care, was found to be 6*803, the water distilled

forming 1.

The second mixture, the specific weight of which was found to

be 7'059, was first flattened with a hammer and then slightly

chopped. It vvas easy to perceive that the tin had, with the

smaller proportion of antimony here combined, already lost

somewhat of its ductility.

The following are the experiments which 1 made on these

mixtures

:

First Experiment. One hundred parts of the first mixture,

containing equal parts of tin and antimony, with an equal pro-

portion reduced to a fine powder, were heated and treated with

hydrochloric acid :—the action seemed very slight ; the metal

preserved its whiteness and its metallic brilliancy. After about

three hours of ebullition J filtered the mixture, and found that

33 parts of the metal had been dissolved.

Second Experiment. One hundred parts of the second mix-

ture, containing twenty-five parts of antimony and seventy-five

of tin, after being beaten very thin, were heated and treated with

hydrochloric acid. The action was much greater than in the

preceding experiment ; the metal from being perfectly white

became slightly browned. After an hour of ebullition, no in-

crease of action appearing, I filtered, and found that 53 p?(i'ts of

the metal had been dissolved.

From these two experiments it was easy to see that the anti-

mony, besides being itself nearly insoluble in the hydrochloric

acid, served to counteract the dissolution of the tin; and that in

proportion as there was less of antimony in the mixture, there

was more of the tin dissolved.

followed. Tliis yellow colour is undoubtedly owing to a certain quantity

of chlorine, formed at the expense or" the oxygen of a part of the water de-

composed, and whicli from its tendency to a gaseous state di->en^agr.s itself

on the agitation of the liquid.

C c 2 On
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Ou recalling to mind the process which is used to extract by

means of nitric acid the silver contained in gold, and the neces-

sitv there is in that case of eniploying three parts of silver to

one of gold— a process commonly known by the name of

quartalion,—it occurred to me that tin might be to antimony as

silver is to gold, and that the proportion of tin necessary to the

quartat ion. of antimony ought to be much greater than what

I had used in the preceding experiments,—that this only re-

quired to be sought after to be ascertained. I accordingly made

the following experiment:

Third Experiment. I weighed with great care, in a balance

capable of indicating the very nicest proportions, ten parts of an-

timonv and 90 parts of tin, being as nine to one. 1 enveloped

the whole in a piece of paper, placed it in the bottom of a small

experimenting crucible, covered it with a layer of fine powder

of charcoal, in order to prevent oxidation, and subjected it to

the heat of an essay furnace for ten minutes. I then withdrew the

crucible from the fire, and allowed it to cool. On examining it

I found a small drossy mass, which I first brushed carefully, theu

flattened, and arfterwards cut into a number of pieces. I wrapped up

these anew in paper, and subjected them to the heat of the stove

in the same manner as before. The mixture being again cooled

and well brushed, was without being flattened fused a third time,

and only a very small slip of paper interposed between it and the

charcoal. The residue which 1 now obtained consisted of a small

compact knob, of metallic brilliancy, and exactly 100 parts in

weight. I flattened this as thin as I could, and cut it with

scissars into small fragments, which 1 put into a phial and after-

wards saturated with hydrochloric acid. Having boiled the

whole for two hours, I allowed it to cool, and then collected upon

a filter the portion not dissolved. I found it to be of the weight

of twelve parts in place of ten.

Fourth Experiment. I joined with the same care as in the

preceding experiment, five parts of antimony to 100 of tin, being

as I to 20. The knob obtained as before, being flattened as

thin as possible, cut into pieces, and these put into glass ; I sa-

turated them with hydrochloric acid. The action was quick,

and at the end of a ([uarter of an hour the dissolution appeared

almost complete. The antimony abstracted floated in the li-

quor : I made it still boil for two hours longer ; and on then

collecting the residue on a filter, I found just five parts of anti-

mony—being the precise quantity which I had put into the mix-

ture.

On repeating this experiment, I obtained exactly the same

result.

I made
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I made a similar one with 15 parts only of tin in place of

20 to one of antimony, and found a surplus.

In another experiment, with the tin in the proportion of 30

to one, the result gave me back exactly the proportion of anti-

mony put into the mixture.

I last of all put only a centime, and afterwards the fourth of a

centime of antimony to 100 parts of tin, and recovered them

perfectly.

The antimony in these different experiments was extremely

divided, of a blackish gray colour, settled easily at the bottom

of the vessel, and occupied^ in proportion to its weight, a very

considerable space, so as to enable even imponderable quantities

to be discerned.

It is after all very true, that antimony as well as tin is soluble

in hydrochloric acid, and that its presence was not indiscernible

in the hvdrnchlorate of tin produced in the foj.uth experiment.

But this' I think may be easily reconciled with the truth of the

preceding results. The hydrochloric acid having a remarkable

affinity to tin, would of course saturate it first, and thus lose al-

most entirely its power of acting on the antimony. It is hard to

believe that any tin can remain in alliance with the antimony,

when we find the different residues corresponding so exactly

with the quantities of antimony introduced ; and much more

probable that the portion of antimony observable in the hydro-

chlorate of tin, may be a portion not appreciable by weight.

As it often happens that lead is joined to the tin already united

witli the antimony, I made an experiment in order to ascertain

at what point this new metal might be able to change the re-

sults obtained by my preceding mode of analysis ; and I perfectly

satisfied myself that the mixture of tin and antimony may con-

tain large enough quantities of lead without affecting the success

of the operation.

XCIII. On the Cultivation of the. Parsnip, ri's it is practised in

Guernsey. Bi/ Dr. Maccvlloch, of iVbnliuick*.

x. HK great superiority of this root, as cultivated in Guernsey
and the neighbouring islands, to its produce in Britain,—the
high reputation which it bears among the farmers in those islands,

and the very little knowledge of it, which those of Britain seem
to possess,—have induced me to lay before the Society a short

account of the methods practised in its culture in Guernsey.

I am inclined to think, that it will be found much more worthy
the attention of agriculturists than has been hitherto supposed,

* From the Transactions of the Caledonian Horticultural Society.

C c 3 and
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and that it will form a material and valuable addition to the

system of green crops, when it shall become better known.
But it is chiefly on account of the power which it possesses,

of resisting the injuries of frost, that I have ventured to point

it out as an object of attention to the Caledonian Horticultural

Society. The injury which the green crops, commonly culti-

vated in the northern parts of our island, suifer from this enemy,
is such as to render it highly desirable to find one which shall be
exempt from the effects of winter.

It has been hitherto but generally and carelessly said, and as

if the fact wis not well ascertained, that this root did not suffer

from frost. T e unusually severe winter of 1813-14 has en-

abled me to dev-ide this question most positively; and to name
the parsnip as perhaps the only cultivated root which appears

to defy all cold. In the garden of my friend Mr. Mathews, at

Waltham Abbey, a crop of parsnips was suffered to continue iti

the ground throughout the winter. That land is well known to

be wet meadow land, and was frozen in a solid mass, to the

depth of a foot or more. The roots remained unhurt ; and while

I write, in the beginning of April ISl-i, they are all putting out

their new shoots. This hardiness, which would render the pars-

nip a desirable object of cultivation in the coldest parts of Scot-

land, would still more recommend its use to the unfortunate

Greenlanders, among whom the esculent vegetables have hitherto

been limited to two or three, and where the parsnip has not as

yet been introduced. If other circumstances (the method of

culture, the deep ploughing required, and the nature of the soil

necessary for this root,) do not prevent its introduction into the

Highlands, it may eventually be found a valuable substitute for

the potatoe, in many situations where the early frosts often de-

stroy that plant long before the tubers have arrived at maturity.

It is no small additional merit, that it is nearly exempt from the

attacks of insects ; and from the diseases incident to all our

esculent roots, as well as from the effects of cold. In wet springs

only it is remarked, that th» plants in Guernsev are sometimes

destroyed by slugs, and that extremes of dryness or moisture

protracted through the season are injurious to them.

The superior quality and size of the root in Guernsey appears

to be the result of the long-continued care and attention be-

stowed on it, since there is nothing in the soil of that island to

account for this difference ; and since that soil itself is by no
means of a very superior quality. The greater part of the island

consists of a large foliated gneiss, impregnated with a consider-

able proportion of iron, and subject to decomposition in the mass

by a process of rotting or gangrene similar to that which occurs

in many varieties of the trap family, and among other places very

remarkably



as it is practised in Guernsey

.

407

remarkably in Sky. The result is consequently a gravelly loam.

It is remarked by Mr. Young, that the parsnip requires a rich

putrid dry sandy loam ; and he discourages its cultivation where

the soil is not of this desirable quality. This is assuredly not the

character of the soil of Guernsey, where the cultivation is suc-

cessfully carried on, even in situations where the land is stiff, cold,

and wet. An open and loose soil is obviously necessary, to al-

low of the growth and descent of the long-rooted variety ; but

it will be observed by and by, that two varieties are in use, of

which the one is much shorter than the other ; and consequently

better adapted to soils of no great depth.

These two principal varieties, cultivated in Guernsey, are

known by the name of the Coc/uaine and the Lishonaise.

The first of these roots is the finest, and sometimes runs four

feet deep. It is rarely so small in circujnference as six inches,

and has been known to reach sixteen. The leaves of this variety

grow to a considerable height, and proceed from the whole crown

of the root.

The lishonaise does not extend to so great a depth as the co-

qitaine; but the root is as good, and is preferred by many farmers,

since that which is lost in length is gained in thickness, and it

does not require so deep a soil. Though the crown is equally

large in this variety, the leaves are small and short, and only

proceed from its centre, in which thcic is a hollow or cup. The
root terminates rather abruptly, in small fibrous radicles.

There is yet a third variety known by the nnme of fourqute

(forked), which appears to be only a modification of the last,

and which, although still cultivated, is less esteemed.

On comparing tiie dimensions of these roots with those of the

variety cultivated in Britain, it will be seen that the former are

nmch su|)eri()r ; and it is supposed that their qualities in Guern-

sey are also superior to those of our varieties. It will likewise

be seen that tliey can produce a heavier crop in that island on

the same extent of ground.

From these considerations, it would be advisable to cultivate

the Guernsey varieties in this country, by procuring the seeds

from that place, and to abandon those whose produce seems in

every respect inferior.

Although this root is cultivated in almost all the soils of that

island, that is esteemed the best which consists of a good light

loam, the deeper the better. If the loamy s(jil is not deep, the

under soil at letust should be open, to allow of the free penetra-

tion of the roots.

If the land is not perfectly clear from couch-grass and other

weeds, it is pared with the paring-plough in October, and har-

rowed to remove the weeds. About the middle of February, the

C c 4 land
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land is prepared for sowing by means of two ploughs. A smalf
plough precedes, and opens the furrow to the depth of four inchet^,

and is followed by a larger plough, drawn by four or six oxen and
as many horses, which deepens the furrow to ten or fourteen

inches. This plough is called the graiide charrve: and as the

small farms into which Guernsey is divided do not admit of such
an army of cattle in the possession of any one iarmer, this work
13 performerl by a contribution of the neighbours, who are repaid

by the like joint-stock assistance, the whole being attended with

a holiday- like bustle, that cannot fail to surprise a stranger. I

need not remark, that a more accurate system of husbandry could

accomplish the su!)3equent trenching and turning up of the first

furrow with much less force. The spade is used for this purpose
in some parts of France as well as in Jersey, but is less expedi-
tious and cecnnomical than a judicious use of the trenching-

plough. As S0051 as the clods are capable of being broken, the

harrowing conmiences, and is repeated till the soil is pulverized,

and reduced nearly to the state of garden mould. The whole
of these processes are intended to loosen the soil to as great a

depth as possible.

The seed should not be more than a year old, as it is uncertain

when of a greater age. It is sown broadcast, and in a day just

so windy as to insure its regular spreading over the surface. The
seed is then covered by the harrow. The quantity sown is from
half a denereV'' to one denerel per verges. The half denerel is

judged sufficient; but many farmers sow the whole, to enable

them to harrow the land before the first weeding, by which means
th.ey destroy so many weeds as to save much of the after hand-
weeding. As soon as the plants are sufficiently strong, they are

hand-weeded and thinned ; and this operation must be repeated

at least three times during the summer. The distance between
the plants is ultimately about nine inches ; and, to save a por-

tion of the labour, a harrowing is sometimes given between the

first and second weedings. The expense of weeding a vergee

three times, is thirty shillings. I believe that the practice of

drilling and horse-hoeing, by which much labour might probably

be saved, has never been attempted in Guernsey, where agricul-

ture has not arrived at that iierfection which it has attained in

this country, and where, from the infinitely small division of

property, and consequent size of the farms, with the almost un-
avoidable attachment to ancient practices which accompanies
these circumstances, its operations are in general antiquated.

* The denerel is four quarts ; the vcrgie 17,640 square feet; 2'46 vergccs

arc equal to an En^iisli acre, vvhicli consequently gives about ten quarts to

the acre. The price of parsnip seed while I vvrite, is 2s. 6d, the denerel,

in..k;iii; tiie whole expense per acre nearly 7s, 6d.

It
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It is indeed said, tliat in other countries, where this method has

been tried, it has not been found to answer so well as the system

of broadcast culture.

The first weeding is performed about the middle of May, or

it may be earlier or later according to the state of the plants ; it

is repeated when necessary, till the beginning of July. The di-

stance at whicli the plants are allowed to remain, is greater in

(luernsey than in England, where they are suffered to stand at

six inches asunder.

Although the general practice is that which I have now de-

scribed, the s'eed is sometimes sown at the latter end of Sei)teni-

ber or beginning of October, and the plants are found to pass

the winter well, and produce a good crop. It is supposed that

thev may thus become strong before they can be injured by

weeds. There is also some variation in the time of the spring

*:owing. Where the soil is a rich sandy and dry loam, the seed

is sown early in January; but the general period of sowing over

the whole island, is from the middle of February to the beginning

of IVIarch, except in stiff and wet lands, where it is deferred for

a fortnight.

The produce per acre is considerably greater than that of

the carrot. A good crop in Guernsey is considered 17,600 lbs.

per vergi'e, or about 44,000 lbs. per English acre. This is a

less heavy crop than the turnip, but it is much more consider-

able than that either of the carrot or ()otatoe. If we consider

at the same time that the (luanlity of sacciiarine, mucilaginous,

and, generallv speaking, of tuitritious matter in the parsnip, bears

a far larger proportion to the water, than it does in the turnip,

its superiority in point of produce will appear in this case also

to be greater.

The roots are dug up about the middle of y\ugust, when they

are thought to be most nutritious, and to fatten animals better

than after the leaves are decayed. I do not understand that tlie

green tops are used in Guernsey, although in England tlicv have

been found as useful for live stock, as other green food, either

consumed in the field, or cut off when the roots are taken u}).

The quantity dug up at this season is not more than is required

for two or three days consumption. It is only in October that

the root is fully ripe, when it may be dug up with forks, and pre-

served dry in slieds during the winter; but it is usually left in the

ground in Guernsey, where frost is rare, and taken up as it if*

wanted.

The parsnip is considered by the farmers of Guernsey as the

best fallow crop known, and as in the greatest degree influencing

the subsequent crop of grain. In Jersey, it is the usual practice

to follow it by wheat. As it draws its nourislimeut from the

deeper
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deeper parts of the soil, it is evident that it is particularly cal-

culated to succeed the generality of fibrous-rooted vegetables.

If sown, therefore, after a hay or barley croj), it seldom needs any

manure, and yields a very good })roduce without it. In Eng-
land, where manure is required, farm-yard dung is preferred,

and it is turned into the soil by a light plough, iiinuediutely be-

fore sowing the seed. But in Guernvsev, sea-weed is universally

adojJted vvlien it can be obtained—a species of manure in which
many districts of the Highlands abound, althsnigh its use is by

no means so extensive as it deserves to be. The recent and ap-

parently steady diminution in the price of kelp now going ou,

will doubtless introduce this valuable manure into much greater

use in the Highlands, than has hitherto been the case.

The parsnip is considered by the Guernsey farmers to be the

most nutritious root known, superior even to the carrot and the

potatoe. When small, it is given to the animals whole ; but

when large, it is sliced longitudinally. As no farmer in Guern-

sey feeds his horses or cattle on parsnips alone, it is not possible

to determine its exact value from their practice, with the ac-

curacy which the more scientific agriculturists of this country

would desire. The art has not yet attained in that island the

same precision, iior been subjected to the same laws of rigid cal-

culation, which it has undergone in Brltam. But a tolerable

conclusion may be drawn of the efficiency of this root, even from

the examination of the testimony of Guernsey farmersl

Cows fed with j)arsnips are said not to yield so great a quan-

tity of milk as when fed with turnips : but the milk is richer,

and the butter is better, as well as in far greater proportion; ana

both are also free from the disagreeable fiavour which they ac-

quire from turnips; a circumstance highly deserving the atten-

tion of those dairy farmers who sujiply the population of great

towns with these indispensable articles of consumption. T hey

are in fact equal to those which are produced by feeding in the

best pastures. These animals, when intended for tiie butclier,

are observed to fatten faster and better on parsnips than on any

other food. The only precaution used, is to interpose hay, to

prevent them from being surfeited with the root. It is also

found necessary to begin with a smaller proportion, as they are

apt to be satiated with this food in the first week, if given to ex-

cess. After that period, it is remarked that it may be used ia

any quantity.

The farmers are of opinion that cabbages are the best sub-

stance to interpose for this purpose, although turnips or hay may
also be given with the parsnip. The allowance for fattening an

ox who will weigh ) 100 lbs. is 120 lbs. per day, exclusive of hay.

As far as any eNpeiiments have been made in England^ the re-

sults
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suits tallv with those here reported. The cattle were found to

fatten quicker, and become more bulky, than when fed with any

other root ; and the meat has also turned out more sweet and

delicate. In some experiments, recorded as having been made
bv an experienced farmer in Surrey, an ox was fattened from

the plough on parsnips alone in thirteen weeks. I may add,

that in many parts of France, and among the rest in Brittany,

where this root is extensively cultivated, the same results have

been obtained. Beef fattened with parsnips fetches a half-

p^Minv per poutid more in Jersey than under any other system of

fattening.

Hogs prefer this root to all others, and make excellent pork

;

]>ut it is fancied in Guernsey, that the boiling of the root renders

the bacon flabby. It has, however, been found in the trials of

the Surrey farmer above mentioned, that the hogs became sa-

tiated with the raw parsnips before they were fattened, upon
which he caused them to be boiled, with good effect. The ani-

mal can be fattened in six weeks by this food.

Hoises are equally fond of the parsnip, although, from eating

it with too much avidity, it is said sometimes to stick in the

throat, and to choke them. But this may be easily prevented

by cutting the roots into ])ieces before they are given. The use

of parsnips is said to affect the eyes of this animal ; but we mav
safely consider this assertion as somewhat apocryphal. They
are found to supersede the necessity of corn, excej)t when the

work is excessive ; and in Brittany they are even used for this

purpose, to the exclusion of corn.

I may add, that it is a popular oj)inion among the Jersev

farmers, that all animals intended for the butcher may be fattened

on parsnips in nearlv half the time, and with half the quantity

which is required in feeding them with potatoes. This must,

however, be taken rather as a general opinion, with regard to

the superiority of the one root over the other, than as the result

of any accurate set of experiments ; since the practices of agricul-

ture in that island, as well as in Guernsey, are by no means re-

duced to that nicety of calculation which they have hitherto ex-

perienced in Britain.

In Brittany they also form a principal article of the food of the

people, and are still used largely, notwithstanding the introduc-

tion of the potatoe ; but I need scarcely add, that, as in the

case of most other roots, the potatoe has to a great degree also

diminished the consumption of parsnips as an article of human
food. The peculiarity of their flavour is such, as perluijjs for

ever to prevent them from entering into competition witli that

most valuai)le plant ; although in situations similar to the high-

land districts to which I have above alluded, the cultivation of the

parsuip
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parsnip, to a certain extent, might probably be found a useful

resource, at least as an auxiliary article of food, in case of the
failure of the potatoe.

Before terminating this paper, I may remark, that a species

of wine lias been often manufactured from the fermented juice

of parsnips, and that report speaks in its favour. I have no ex-
perience of it ; and for obvious reasons, there has never been
any temptation in Guernsey or its neighbour islands to discover

substitutes for the untaxed and superior produce of the vine.

Nor do I know that the parsnip wash has been subjected to di-

stillation. It would be worthy the attention of the Society to

inquire, whether the spirit produced from it might not become
a substitute for whisky, since the produce per acre would un-
questionably be much greater.

I may also add, that jjarsnips are cultivated to great extent in

Jersey as well as in Guernsey, and with the same favourable re-

sults, though with some little variation in the process.

The preparation of the land there, and the other previous ar-

rangements, are similar to those already described. After the

harrow, tlie ground is dibbled with beans, in rows at five feet di-

stance. The parsnip-seed is then sowed over the whole, broad-

cast. In May the hand- weeding commences, and the parsnips

are thinned to the requisite distance. The beans are pulled up

by hand in September, and the parsnip crop is then disposed of

as in Guernsey. I have not been able to procure any accurate

estimate of the comparative value of the two processes, nor to

learn how far the bulk of the parsnip crop is diminished by the

additional incumbrance imposed on the land by the beans.

XCIV. A Method ofcultivativgAsparagus^ as it is practised in

France. By Dr. Macculloch ^.

X HAT part of the garden which is longest exposed to the sun,

and least shaded by shrubs and trees, is to be chosen for the si-

tuation of the asparagus quarter. A pit is tb^en to be dug five

feet in depth, and the mould which is taken from it must be

sifted, taking care to reject all stones, even as low in size as a

filberd nut. The best parts of the mould must then be laid

aside for making \\\i the beds.

The materials of the bed are then to be laid in the following

proportions and order :

Six inches of common dunghill manure.

Eight inches of turf.

Six inches of dung as before.

* From the Transactions of the Caledonian Horticultural Society.

I Six
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Six inches of sifted earth.

Eight inches of turf.

Six inches of very rotten dung.

Eigiit inches of the best earth.

The last layer of earth must then be well mixed with the last

of dung.

The quarter must now he divided into beds five feet wide, by
paths constructed of turf, tvvo feet in breadth,and one foot in thick-

ness. The a'<paragus must be planted about the end of March,
eighteen inches asunder. In planting them, the bud, or top of

the shoot, is to be placed at the depth of an inch and a half in

the grouiid, vvliile the roots must be spread out as wide as pos-

sible, in the form of an umbrella. A small bit of stick must be
placed as a mark at each plant, as it is laid in the ground. As
soon as the earth is settled and dry, a spadeful of fine sand is to

be thrown on each plant, in the form of a molehill. If the

asparagus plants should have begun to shoot before their trans-

plantation, the young shoots should be cut off, and the planting

will, with these precautions, be equally successful, though it

should be performed in this country even as late as Jidy. Should
any of the plants originally inserted have died, they also may be

replaced at this season. The plants ought to be two years old

when they are transplanted; they will even take at three; but
at four they are apt to fail.

IC it be necessary to buy asparagus plants for these beds, it

will be proper to procure twice as many as are required. The
best must then be selected for planting, and the remainder placed

in some remote portion of the prepared bed, or into a similar si-

tuation, but without separating tJie plants. Here they must
first be covered with four inches of sand during the summer, and
as soon as the frost sets in, with six inches of dung over that.

The stems of the planted asparagus must be cut down as soon
a*; the frost commences, and close to the grounds The beds are

then to be covered with six inches of dung, and four of sand.

In JMarch, the bed must be stirred with a fork, taking care not
to approach so near to the plants as to der,inge them. Tovvards

the end of April, the plants which have died, may be replaced

with the reserved ones lately described.

In three years, the largest plants will be fit to cut for use. If

the beds be sufficiently large to furnish a supply in this manner,
the asparagus shoots should be cut as fast as they appear ; other-

wise they must be left till the (juantity required has pushed forth;

in which case the variety in colour and size })revents them from
having so agreeable an appearance. An iron knife is used for

this purpose.

In cutting, the knife is to be slijipcd ah^ig the stem, till jt

reaches



•414 On the Bed of the German Ocean and British Channel^

reaches the bottom of the shoot, where the cut is to be made.
At the end of four years the great and small ones may be taken
indiscriminately, the cutting should cease about the end of

June.

At the beginning of winter the stems are all to be cut away,
and the beds covered with dung and sand in the manner above
desciibed. If muddy sand from the sea-shore can be procured
for the several jjurposes above described, it is the best ; other-

wise, river sand may be used ; and if that cannot be procured,

fine earth must be substituted.

The asparagus bed now described will generally last thirty

years ; but if they be })lanted in such abundance as to require

cutting only once in two years, half the bed being always in a
state of reservation, it will last a century or more. The turf used

in making the beds should be very free from stones.

Care must lie taken not to tread on the beds, so as to condense

the earth in planting the asparagus ; and to prevent such an ac-

cident happening on any other occasion, a plank should be used

to tread on. It must l)e remembered, that the division of the

beds, which is formed by thick turf, is intended to prevent the

condensation of the earth below, in consequence of the neces-

sary walking among the beds. As in the course of time this

condensation will gradually take place, the turf ought to be re-

newed every three years, for the purpose of stirring the ground
below • and in applying the winter coat of manure, it must be

remembered, that even these walks are to be covered. If these

circumstances are not attended to, or if the earth below the walks

has not originallly been constructed in the way described above,

the asparagus plants which grow near the walks will be much less

fine than those in the middle of the beds.
*'^* I understand that this plan has been put in practice by

Mr. Allan, of Tweedside, with success.

XCV. Observations upon the Ulceus or General Bed of the

German Ocean and British Channel, and on the Encroach-
ments of the Sea on the Land. By Mr. Robert Steven-
son, Civii Engineer, Edinburgh.

Observations upon the wasting of the land by the encroach-

ment of the sea might, with great propriety, be made upon the

shores of Ireland, of which I have seen many instances on the

western, northern, and eastern coasts, from Loch Swilly in the

county of Donegal, to the Tusker rock off the coast of Wexford.

But, without enlarging upon these shores, we shall now turn our

attention
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attention to the coast of England, which, with the opposite

chores of Holland and France, form the apices of the German
Ocean and the British Channel. From the more soft and yield-

ing matters of which these shores are formed, particularly those

of England, which are at the same time exposed to the violent

attacks of the sea in storms from the nbrth-east and south-

western directions, the wasting effects of the sea are altogetlier

so very remarkable, that it may in general be affirmed that thcoe

shores are in a progressive state of waste. Beginning with the

north-eastern coast, examples of this will suggest themselves to

the recollection of those who are acquainted with the shores of

Nortiiumberland, Durham, and Yorkshire; as at Holy Island,

for example, and tb.e shores near Bamborough Castle, where

the sea has made considerable inroads upon the land, in the re-

collection of the present inhabitants of that neighbourhood.

Tynemouth Castle, situated at the entrance of the river Tyne,

which now in a manner overhangs the sea, had formerly a con-

siderable extent of land beyond it. Tynemouth head, being

composed of a soft sand-stone, is gradually worn away by the

action of the sea and the effects of the weather ; and every sea-

son falls down in such i]uantities, that the degradation is quite

observable to the inhabitants of the town of Tynemouth. Upon
the southern side of the entrance to the river Tyne many acres

of land have beeiv washed away from the extensive ebb called

the Middens ; and the same has happened along the whole shores

of the county of Durham, particularly betvv-een the rivers Tyne
and V/eir, where the coast is chiefly composed of a soft friable

linipstone : and indeed the land is oiniously in a state of wasta

all the way to the Tees. On the southern side of the great

sand -banks, forming the mouth of the Tees, we enter upon the

coast of Yorkshire, which extends to the estuary of the river

Humber, being upwards of a hundred miles. This coast consists

chiefly of sand:^tone and chalk-hills, and exposes a precipitous

face to the sea, which is acting upon it, and in many places pro-

ducing its rapid destruction:—of this many examples are fa-

miliar to those on the sjjot, particularly in the neighbourhood of

Whitby and Scarborough. For a few miles both on the nortliern

and southern side of Flamborough-head lighthouse, the section

of the coast is almost perpendicular, and consists of chalk inter-

mixed with pmtions of clay. At the eastern extremity, or pitch

of tiie head, the chalky cliff is about seventy feet in height : from
this point the coast declines all the way to the town of Bridling-

ton, and from thence to Dimbleington cliff, near the entrance to

the Humber, it is a low sandy shore. From what has been already

stated of the effects of the sea upon the hard or more compact
shores of Scotland, it is easv to imagine what its operation must

be



416 On the Bed of the German Ocean and British Channel,

be on the line of coast just describt'd : accordingly, the itilia*

bitants at Flamboroi.ii;h-head, and indeed all along the York-
shire coast, are too often kept in mind of this by the removal of

their landmarks and inclosurcs ; and there are nianv traditioiis

of churches, honses, and whole fields having been overrun by the

sea in the nc:ghl)ourhood of Hornsea, Kilnsca, and the Spurn-

jjoint light-houses on the northern side of the Humber. TliS

widely extended mouth of this estuary, and the manner in which
it is cjmhered with sand-banks off the coast at Clea and Salt-

fleet in Liucoinshire, and indeed the appearance of the coast all

t!ic way to Boston, shows that much of the land has been swal-

lowed up or overrun by the sea ; of which there are many stri-

king proofs, both of ancient and modern occurrence.

The same remarks are also applicable to the great ebb, called

the PVnsh, forming the entrance or navigation to the harbours of

T3oston and Lynn. Here it would appear that the sea has

made a breach through the chalk hills, which are observable or.

each side of the Wash, in the counties of Lincoln and Norfolk,

where it is obvious that the land has at one time extended further

into the sea, and is at present undergoing the process of actual

waste. Perhaps evidence of this may also be drawn from the

works of William of Malmesbury, who represents the whole of

the fens of Lincoln to have been in a state of high cultivation in

the eleventh century. But certahily a most unequivocal proof of

this is afforded from the discovery of Sir Joseph Banks and Dr.
Joseph Correa, mentioned in the 89th volume of the Philoso-

phical Transactions, of the remains of a sub-marine forest on
this coast, now several fathoms under water, where the roots,

boles, and branches of trees, particularly of the birch, of large

size, were discovered. From the account of the fishermen of

this coast, these appearances are to be seen for many miles along

the shore in the form of a range of small islets : and trees have

been often found, the timber of which was so fresh as to be fit

for oeconomical purposes. The inhabitants of the country like-

wise represent, that at one time the parish-church stood greatly

within the present sea-mark, and that the walls of houses, of a

former village, have been seen at low ebbs ; and they allege,

that even th.e clock of the present parish church, is the same tliat

was in the church the foundations of which are now overflowed.

It seems therefore probable, that the present state of the fen

country arises from the encroachments of the sea, occasioned by

the silting or filling up to a certain degree of the alveus or bed

of the German ocean, rather than from the gradual retreat or

subsiding of the waters of the ocean ; and that the sea, not-

withstanding some anomalous instances of recession which shall

afterwards be noticed^ is invariably trenching upon the land.

Proceeding
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Proceeding southward, we next traverse the coast of Siifrolk

and Essex, where numerous instances occur of ravages whicii the

sea is making upon the shore. It has aheady been ascertained,

that the sand-banks of Yarmouth Roads have of late years cou&i-

derably altered, and that the depth of water is pe:-haps upon the

whole rather lessened; and some pretty extensive additions have

been made to the land at the junction of the rivers Aide and But-

lev in the great gravelly beach v/hich extends about eight or ten

miles in length, varying in breadth from a few hundred feet to

about a mile ; and similar appearances are to be found on this

coast as at Harwich, near the confluence of the rivers Stour and

Ipswich, where a considerable addition has been made to the

land on the southern side of Landguardfort ; yet these, and other

examples of the same kind, are trifling in proportion to the as-

tonishing effects of the sea in destroying the land in this very

neighbourhood. Near Leostoife, Dunwich, and Aldborough

castle, on the Suffolk coast, the sea is daily making impressions

upon the land, which is apparent to the observation of every one

acquainted in the slightest degree vAih that coast, and is at some
])laces severely felt both by the proprietor and the tenant. At
the Naze Tower, near Walton, and indeed all along the coast of

Essex, the same appearances are no less obvious.

Crossing the numerous sand-banks and shoals which greatly

encumber the mouth of the river Thames to the Kentish coast,

we are every where presented with instances of the degradation

of the land bv the encroachment of the sea. From Sheerness

along the shore of the isle of Sheppy, and from the entrance of

the river Swale to Margate and Ramsgate, at various places,

very large portions of the chalky cliffs are continually giving way
to the sea. At Sheppv island, Thanet and Sandwich, there are

proofs of the land gaining somewhat upon the sea: of this the

Goodwin and other sand-banks may also be considered as ex-

amples. But these cases, arising from the shape of the coast,

and the set of particular currents of the tide, are evidences of the

silting up of the alveus or bed of the ocean, and shall be after-

wards alluded to as so many proofs of the cou'^equent tendency

of the sea to overflow its banks. But, to continue, it may further

be noticed, that the streets of Deal are often laid under water

;

and houses there have occasionallvbeen washed down by the sea :

and, indeed, its effects are very alarming all along this coast.

At Romney Marshes labourers are constantly employed attend-

ing and repairing the fences and sea-dikes of these low shores. On
the precipitous shores from Deal to Dover, Folkstone and Hithe,

large portions of the chalk-clifl's are frequently undermined and
carried away; particularly at the South Foreland and clifls of

Dover, where I ha|)pened to witness the effects of the recent fall.

Vol. 49. No. 230. Jtme 1817. D d some
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some years ago, of an immense quantity of these extraordinary

chalk cHffs, the ruins of which appeared to cover several acrc?»

of ground, and must have contained many thousands of tons.

A fall of this kind, near Beachyhead, on the Sussex coast, is

noticed in a paper by Mr. Webster in tlie Transactions of the

Geological Society. The portion wliich gave way extended 300
feet in length, and was 70 or 80 feet in breadth. A clergyman

who happened at the moment to be walking on the spot, ob-

serving the ground giving way, had juot time to escape wiicn the

whole fell down with a dreadful crash. In tlie same manner the

opposite coast of France is understood to be acted upon ; and

the numerous islands lying off that coast and the coasts of Ger-

many and Holland. 1 might also extend these observations to

the shores of Hampshire, Dorset, Devon, Cornwall, particularly

to the isles of Wight and Portland, and the Scilly islands ; the

wasting of the land and the encroachment of the sea being every-

where ren.iarkable, and always in proportion to the nature of the

strata or rocks composing the coast, whether alluvial, chalk,

limestone, sandstone, or granite.

Nor are these effects of the sea confined to the shores of the

German Ocean and the British Channel ; for the wasting of the

land is no less remarkable in 8t. George's Channel and the Irish

Sea, including the coast of Ireland on the one side, and, on the

other, the shores of Wales, Lancashire, Westmoreland, and the

counties of Dumfries, Kirkcudbright, and Galloway, where nei-

ther the rocky coasts, and exposed situations of the islands of

Anglesea, Man, Copland, Craig of Ailsa, and the islands of Cum.-

brae, nor the sheltered and alluvial shores of the Bristol Channel,

are exempted : even the indentations of the coast at Dublin Ba\-,

Liverpool, and Lancaster, and the more extensive friths of the

Solway and the Clyde, are cubject to the unvarying destructive

effects of the sea.

Having pointed out, from actual observation on about one-hnlf

of the coast of Ireland, and on all parts of the shoves of Great

Britain, from the Seiily islands, its southern extremity, to the

Naze of Unst, or northernmost point of Shetland, that the land,

on the margin of the sheltered bays and friths of our coast, as

well as on the most exposed promontories and open shores, is un-

dergoing the process of waste and decay from the injpulse and

action of the sea, I shall in a future paper endeavour to shov/,

that the cause of this eflfect, particularly on the shores of the

German Ocean and British Channel, is, in a good measure, ow-

ing to the immense quantity of debris which must be accumu-

lating, at least to a certain depth, in the bottom of the ocean.

This paper is circulated, with a view of obtaining additional

facts regarding the wasting of the shores of Great Britain aiid

those
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those of the opposite continent ; and more especially to procure

intelligence respecting the numerous examples of the formation

of new land anrl banks under water from the deposition of gravel,

sand, and alluvia! matters, at the moutiis of rivers, in bays and

creeks along the shores, or in the open sea.

XCVI. Mr. Pye's Method ofpreparmg Charcoal and Clialhfor

Drawing '-.

-I HE finest-grained charcoal tliat can be procured is sawed into

slips of the size and form required, and put into a pipkin uf

melted becs'-wax, where thev are permitted to remain near ^
slow fire for half an hour or more, in j)r()portion to the tliickness

of the charcoal : they are then taken out, and, when jierfeclly

cool, are fit for use. By adding a small quantity of rosin to tha

wax, they may be made considerably harder; and on the con-

trary, should they be required softer, a little butter or tallow will

answer the purpose. The advantages these pencils possess are,

that they can be made at the moit trifling expense, and at any
time ; and that drawings made with them are as permanent as

ink, and not liable to injury by being rubbed, or remaining in

the damp.
The above process will harden hoth red and black chai!:?,

and make them permanent also.

XCVIL On the Effects of Galvanism in Asthma and Diseases

of the respirator?/ Organs. Bij A Correspondent.

J. HE successful exjjeriments of Dr. \V. Philip and the Wor-
cester practitioners should have attracted more attention from
medical inquirers than they appear to have hitherto done. The
}ihaenomena of galvanism are yet very imperfectly known •, and
many may still he di'^covered by multiplying experiments in this

ilepartment of science, and particularly its application to the

animal op,conomy. It is, however, a general propensitv of the

day to expect a coir.pleie and perfect renovation of a vitiated

ijonstitution merely by the application 'of some one potent drug;
•r^an expectation, j)erhap'i, not less injurious to the progress of
science (so far as it is concerned with medical practice) than the

obsolete notions of bknuling together almost all the known drugs
into a single dose. I knee, it is probable, that as the application

of galvanism to the respiratory organs has not wrought any mi-

* From Traiiaactions of the Sncktiifor lite F.ncojira^etnent ofArts, ManU'
factures and Commerce, tor the year lOlG.—Tiie 'ilver Im .Veda! was voted
by the Society to Mr. Pve i'ur this rotuhiiinicatioii.

D d 2 rac !es.
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racles, nor instantaneously either killed or cured, its use has been

almost entirely neglected. Perhaps, also, a certain degree of

reluctance in patients to bear its action, may have contributed to

retard its general application. It must, indeed, be confessed that

it requires some patience and resolution to bear the smarting

sensations occasioned by the application of the Galvanic wires to

the nape of the neck and the chest. A few minutes of the

weakest battery and conducting wires armed with silver knobs

are generally sufficient to blister the parts to uhich they are di-

rectly applied. This effect takes place even when the skin is

shielded by pieces of tinfoil, and the consequent smarting pain

sometimes intimidates debilitated patients. In persons of gross

habits, these blisters have been known to remain open for several

weeks after they had been galvanized, and have ultimatelv proved

highly salutary to the general health of the patient ; in others,

thev healed as rapidly as common blisters. 13ut it does not ap-

pear that any effects prejudicial to the constitution have yet

followed the administration of galvanism ; and it is certain that

in many diseases it has a tendency to exhilarate patients, and
might be very advantageously applied to melancholy persons.

Out of five asthmatic persons galvanized by the writer of this,

four have experienced very considerable relief; one has passed

above nine months without experiencing any painful or even

irksome effects in breathing ; three others are attacked only in

consequence of exposing themselves to sudden and violent trans-

itions of temperature, but now in a much less degree than for-

merly ; and another seemed to acquire additional energy and
spirits, but very little melioration in his breathing.

In the course of these experiments some curious facts were
observed. It was found that all the patients suffered more from

the application of the wires vvhen only half an inch or an inch of

the Galvanic trough was covered with the acidulated water, than

when the whole trough, consisting of two or of four inch plates,

was filled. Very \e\v persons could during the first minute

hear more than six two-inch plates when less than half covered

with the diluted acid ; but when each plate was moistened to

nearly its edge, then they could generally suffer four times the

number. This apparently contradictory effect may be easily ex-

plained, by considering the necessity of atmospheric air to every

Galvanic operation. If a battery composed of fixed plates be

entirely covered with acidulated water, it has no Galvanic action
;

but whenever the atmosphere is allowed to act on the moistened

metal, then its powers develop themselves. In like manner,

when only the bottom part of the trough was moistened, and

the communication made by rapidly pouring in a slender stream

the acidulated water along the top of the battery, a greater por-

tion
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tion of the plates was exposed to the atmosphere, and conse-

quently their action was too powerful for patients to endure.

This fact may perhaps suggest the propriety of constructing

Galvanic batteries in a manner not hitherto attempted, if not

for chemical at least for medical pmposes. It is indeed un-

questionable that we are still unacquainted with many of the

operations and powers of galvanism, and their relations to elec-

trical phaenomena ; and a modification of the apparatus so as to

present a greater surface to the atmosphere, in the same manner

as it is necessary to connect an electrical machine with the earth,

may perhaps contribute to augment the powers of this extraor-

dinary implement of philosophical research. From a tew ex-

periments, which however were not sufficiently numerous to war-

rant a legitimate deduction, it appears probable that broad plates

might be used to galvanize patients without blistering the parts

so rapidly or exciting so much pain.

XCVIII. Geological Inquiries, proposed by the Geological

Society.

Introduction.

VjTFOLOGY relates to the knowledge of the system of our earth,

of the arrangements of its solid, fluid, and aeriform parts, their

mutual agencies, and the laws of their changes.

In this point of view, it is necessarily connected with many

'

branches of Natural Science, but it is more particularly depend-

ent upon Mineralogy, which distinguishes the species of inorganic

bodies ; and u])on Chemistry, which investigates the intimate

nature of matter and its hidden properties.

Geology in its comprehensive sense is consequently a sublime

and difhcult science ; but fortunately for its progress it is sus-

ceptible of division into many different departments, several of

which are capable of being extended by mere observation.

The knowledge of the general and grand arrangements of

Nature n)ust be collected from a number of particular and mi-

nute instances, and on this ground the slightest information re-

lating to the structure of the earth is to be regarded as of some

importance.—To reduce Geology to a system demands a total

devotion of time, and an acquaintance with almost every branch

of experimental and general Science, and can be performed only

by philosophers ; but the facts necessary to this great end may
be collected without much lal)our, and by persons attached to

various pursuits and occupations ; the principal requisites being

minute observation and faithful record.—The Miner, theQuarrier,

D d :J the
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the Surveyor, the Engineer, the Collier, the Iron Master, and

even the Traveller in search of general information, have all op-
portunities of making Geological observations; and whether tlicse

relate to the metallic production", the rocks, the strata, the coal

of any district ; or to the appearances and forms of mountains,

the directions of rivers, and the nature of lakes and waters, they

are worthy of being noticed.

It is with a view to facilitate and in some measure to direct

general research, that the members of the Geological Society have

collected from different sources and put together the annexed
inquiries; and, as insulated remarks and local information can

be of no avail, unless preserved and arranged, they venture to

offer a repository for any facts that may be communicated to

them. One great end of their association is to afford means by

which this kind of knowledge maybe concentred; and they con-

ceive that l)y the labours and talents of many individuals thus

united and assisted, several important objects may be easily at-

tained ; that IMineralogical maps of districts, which are now so

much wanting, may be supplied ; that the nomenclature of the

science may be gradually amended by tlie selection of the most
current and significant terms ; that theoretical opinions may be

compared with the appearances of Nature, and above all, a fund

of practical information obtained applicable to purposes of public

improvement and utility.—They address themselves more espe-

cially to their countrymen, and they cannot conclude without

noticing the extraordinary facility of obtaining Geological in-

formation, afforded by the territory of the British Isles, and the

peculiar interest which ought to be attached by their inhabitants

to such inquiries. In no equal sj)ace is so great a surface of

the earth laid bare by Nature and by art ; no country is richer

in those mineral productions on which some of the most impor-
tant of our manufactures, and the most useful of the arts of life

depend; and the present time is one in which we are particularly

called upon to explore and employ the whole of our native riches

and internal resources.

§ I. Concevn'mg Mountains and Hills.

1. Are they solitary, or in-groups, or do they form a chain ?

]f Solitary,

2. The general figure, as conical, pyramidal, &c.—more par-
ticularly of the summits ?

3. The height above their base, and above the level of the

sea?

4 . The length, breadth; and general form of a horizontal sec-

tion
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tion passing through the base, or the ground plan ; and tlic

points of the compass between which the long diameter lies ?

5. The degree of declivity on every side with regard to the

circumjacent plain ?

6. Do they present on any side abrupt craggy faces, and to

what points of the compass are these o]iposed ?

7. Do these precipices extend to the foot of the mountain, or

are there at their bottom sloping banks of loose fragments ?

8. Is the surface smooth or nigged ?

—dry or marshy ?

, 0. To what height does vegetation ascend, and what are the

prevailing plants in different parts of the ascent* ?

10. The springs, streams, lakes, hollows, gullies, caverns }-

1 1

.

Whether any loose blocks of stone are found on the sur-

face, different from those of which the mountain is composed ?

In addition to the preceding Inquiries.

If in a Group,

1 2. Are the component mountains of nearly the same height ?

i3. Which are highest, the central or external ones ?

If in a Chain,

14. The outline of the chain ?

15. Its highest point?

Mi. Its length?

17. Whether straight or curved, and extended between what
points of the compass ?

IS. Whether any lateral ridges proceed from the main chain ?

§ IT. Concerning Valleys.

1

.

Their geographical boundaries ?

2. Their length, breadth, depth f ?

3. Are they occasionally dilated and contracted, or do tiieir

sides preserve an uniform parallelism ?

4. Is the bottom or floor even or rugged?—nearly level or

much inclined ? If inclined, whether regularly or interruptedly,

and in what direction ?

5. Are the slopes that form their f:ides smooth and gentle, or

rugged and precipitous ?

6. Do the oj)posite sides consist of the same kind of rock, and
do they correspond in the inclination of their beds or strata ?

7. Are there on their sides depositions of water-worn and
rounded pebbles, either loose or compacted, and to what height

do they rep.ch ?

* What nrf the variations in atmospheric temperature and moisture at
tlie base, middle, and summit i"—Knir.

t Their temperature, moisture, ;ind prevailing winds ?

—

Edit,

Dd4 S. Are
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8. Are the detached fragments, by which the bottom is over-

spread, angular or rounded ? of the same species of rock as com-
pooGs the bides of the valley, or different ?

9. Of what description is the solid rock or base upon which
these rest ?

10. Are they open or closed at one or both extremities?

11. Do any subordinate lateral valleys open into the main
one, and what remarkable circumstances occur at their junction ?

12. Do streams rise in or flow through them, and in what
direction ?

§ III. Concerning Plains.

1. Their shape and extent, with the nature, height, and ge-

neral appearance of the hills or mountains by which they may
be bounded ?

2. The degree and direction of their inclination or slope ?

j3. The nature and character of the different soils by whicli

tliey are covered ?

4. Whether dry, or abounding in springs and standing waters?

5. If traversed by streams, in what direction do they f^ow ?

6. Are the beds of rounded pebbles (if such occur) composed
of minerals similar to those which form the surrounding moun-
tains ?

7. Have any opportunities presented themselves, in sinking

shafts or wells, cutting canals, excavating docks and quarries,

and digging foundations, of examining the subjacent strata, and
what are the results of such observations ?

§ IV. Co72cerni?ig Rivers.

1. Their source*, their mouth ?

2. The direction and length of their course, and whether
these are the same now as formerly ?

3. Their breadth, depth, and rapidity ?

4. What is the rate of their descent or fall ? is it uniform or

interrupted ?

5. The amount of their periodical increase or decrease ?

6. The colour, temperature, and other properties of the

water ?

7. Whether any part of their course is subterranean ?

S. Do they run in the same direction as the strata, or cross

them, and at what angle ?

9. The nature of the bed, whether rock, mud, sand, or gravel ?

Arc the pebbles of the same rock as that of the adjacent country ?

* Their temperature at diflereiit places ?—Edit.

§ V. C07l-



proposed by the Geological Society. 425

§ V. Concerning Lakes, Springs, and PVells.

1.

—

Lakes.

1. The extent, depth, temperature, and other properties of

the water ?

2. The periods and amount of their greatest annual increase

and decrease ?

3. Whether supphed hy springs or streams, and whether any
streams flow out of them ?

4. Of what is the hason composed ?

5. Are there any appearances tiiat indicate the extent to have
been formerly different from what it is at present ; and does this

alteration seem to have been gradual or sudden ?

6. Are there shoals of gravel and low islands in those parts

where streams flow in ; and do these increase from year to year ?

2.

—

Springs.

7. The physical and chemical properties of the water—tlie

nature of its deposit ?

8. The quantity discharged in a given time, and the degree

to which this is affected by dry or wet seasons ?

9. The kind of rock from which the v^'ater issues ?

3.—mils.

10. Their depth?

11. The number, thickness, and species of strata pierced

through in sinking, and the order of their position ?

12. Whether all the wells of a district derive their water from
the same stratum ?

13. Whether, when the water first flows, it rises rapidly, and
accompanied by sand ?

14. Is the water liable to periodical increase or decrease ?

§ VI. Concerning Shores or Coasts.

1. If the shore is flat, to what extent? and whence are the

sand and pebbles derived ? Are they part of the adjacent cliffs,

or brought down by rivers, or deposited by the sea ? in wliat

quantity and of what description ?

2. If the coast is precipitous, the form and elevation of the

cliffs, with the nature and disposition of the rocks which com-
pose them ?

§ VII. Concerning the Sea.

1

.

Its depth, tides; currents, inlets, nature of the bottom,&c. ?

2. The height to which it rises ?

3. What eftects has it produced on the adjacent rocks,&:c.?

A. Are
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4. Are there any indications of its having formerly had a dif-

ferent level

?

§ VIII. Concerning Rocks.

1

.

Their horizontal outline ?

2. Are they separated from each other by thin bands of clay,

or other extraneous substances ? or slightly joined to one an-

other ? or firmly welded together ?

.'3. When two rocks of different species come in contact^ i*

any difference in colour, hardness, &;c. observable between tlie

adjacent surfaces and other portions of the same rock ?

4. When a rock terminates at the surface of the earth, arc

any fragments of it to be traced in the form of gravel, &c. ?

—

Does it re-appear after such interruption, and what is the nature

of the intervening substance ?

5. The form of their broken ends ?

6. Are any rocks observed to terminate constantly together?

and what are they ?

If Stratified.

7. Is the stratification distinct or indistinct ?

8. What is tb.e number and thickness of the strata, and the

order of their position ?

9. Do they alternate or recur at regular intervals ?

10. Do they, whether straight or v.aved, preserve their paral-

lelism throughout, or are they cuneiform, &c. ?

11. When vertical, what points of the compass are opposed

to their sides, and what to their edges ?

12. What is the amount of their dip, or the angle which they

form with the horizon? and is it the same throughout their whole

extent ?

13. To what point of the compass do they decline ?

14. Where several strata, of the same species, are incumbent

on each other, do they differ in thickness or consolidation ?

15. Where veins, dykes, or fissures occur, are the strata de-

pressed, elevated, contorted, or altered in any other way ?

16. How far does the external form of the mountain cor-

respond with the position of the strata ?

17. If the stratum contains broad and thin distinct particles,

(such as mica) do these all lie in the same direction ?

Note.—Care must be taken in examining strata, not to be de-

ceived by distance or perspective, or by mistaking fissures for

stratification, and fallen strata for strata in their natural position;

and it should be kept in mind, that before the inclination of a

stratum can be determined with certainty, it is necessary that it

should be seen on two of its adiacent sides.

V
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If Unstratified.

1 8. Are they amorphous, columnar, or in globular concretions ?

19. Do they split with the same ease in all directions^ or have

they what is called a grain ?

20. Do they abound in fissures, and what is the direction and
extent of these ?

§ IX. Concerning the Materials of Tlocks. '

1. Are thev composed of one mineral substance, or of more ?

In the latter case, which has impressed the other ?

2. Are they composed of parts cemented together, or adhering

to each other without a cement ?

3. Are they granular, slaty, porphyritic, amygdaloidal, or any
compound of these ? If breccia, are the included nodules large

or small, entire or broken, &;c. ?

4. Do they contain fragments of other rocks, and of what
description ? Sand ? Shells ? Corals ? Vegetable impressions, or

any thing that appears to belong to a different formation ?

5. Are there hollow nodules, and in what manner are they

lined ?

C. Is there any character, by which substances found in one

stratum can be distinguished from similar substances found in

another ? or by which, what have been called primary strata may
be distinguished from secondary strata, and strata of transition ?

7. What minerals are found to be generally concomitants of

others ?

8. How are the several species affected by the combined ac-

tion of air and moisture ? Where large fragments have been

turn ])y torrents from known rocks, what is the progress of their

decomposition, and is there any re-aggregation ?

i). What are the characteristic forms of each species of rock

—in mountains ?

—in detached blocks ?

10. How are they affected by peat moss lying on them ?

11. What are the plants, the presence or absence of which

indicates the nature of the soil ?

12. By what local denominations are the different rocks di-

stinguished, and to what oeconomical purposes are they applied ?

§ X. Concerning Veins,

1. Are they of the same materials as the rock in which they

occur, or of any contiguous rock ?

2. What is their direction with regard to the points of the

compass, and the inclination of the adjacent strata ?

3. Are they vertical, horizontal, or inclined^ and at what an-

gle ?

4. What
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4. \Vhz.t. are their several dimensions ?

5. Are tliey nearly of the same thickness at different depths?

Do they terminate in a wedge ; and this, at the top or bottom
of the vein ?

6. Is their longitudinal course straight or curved ?

7. Is it of uniform breadth, or does it enlarge and diminish ?

8. Do they ramify, and in what direction ? Do the branches

re-unite ?

9. In what order are the minerals arranged, of which the vein

is composed ?

10. Are there any fragments of other rocks, any pebbles, any

organic remains among them ?

1 1. When a vein comes in contact with a different species of

rock from tliat in which it was first observed, is the vein abruptly

cut off, raised, depressed, turned aside, or are its materials altered ?

12. If a vein is cut off, or shifted by the interposition of a

stratum or mass of rock, does it reappear or recover its direction

on the other side of the interposed body?

13. Is it shifted or cut off without any apparent cause ?

14. Are neighbouring veins composed of the same materials?

15. Have veins, consisting of similar materials, the same di-

rection ?

16. What proportion do the several veins bear to the rock in

which they are found ?

17. Do they run parallel to each other ?

18. Do they tend to a common centre ?

19. Do they cross each other? and what phaenomena occur

nnder these circumstances ?

20. What is the nature of their floor, sides, and roof ?

21. Do the veins seem to have produced any change on the

adjacent part of the containing rock, as indurating it, disturbing

the regularity of its stratification, &c„ ?

2 1 . Can they be traced to beds composed of the same materials

as themselves ?

§ XI. Co7icerning Organic Remains.

1

.

To what class, and species, do they belong ?

2. Do they conform to the direction of the strata iu which

they occur ?

3. Do particular shells, «S:c, affect particular strata?

4. What change have they undergone ? Are the vegetables

compressed, carbonized, bituminized, silicified, or penetrated

with pyrites in whole or in part ? Do the shells retain their

enamel? the bones their phosphoric acid, &c. ?

.5. Do the shells or other organic remains appear perforated

or worm-eaten ?

6. What
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6. What is the nature of the rock or bed in which the} arc

found ?

7. Are the bones disposed in entire skeletons ? arc those of

different animals mingled together ?

S. Are the shells worn, Inoken, crushed, or thrown out of

their natural position ? Are the different species confusedly in-

termixed ?

9. Does this mixture extend not merely to species and tribes,

but even to classes ? i. e. are the remains of fish and sea shells

accompanied by those of land animals and vegetables ?

10. Are any analogous living s])ecies now found, or knov/n to

have been formerly found, in their vicinity or elsewhere ?

li. Among the various organic remains, can any traces be

observed of the existence of man ?

XCIX. Memoir 071 the Poison of ike Viper. By Professor

Mangili*.

JL HE ancients believed that the poison of the viper wlien intro-

duced directly into the alimentary canal, was not productive of

any injurious effect to the anitnal oeconomy. They grounded thi^

belief on the fact, that a person may with impunity suck a wound
inflicted by this animal ; and this was even prescribed as one of

their remedies. The same o])inion was adopted by Redi.

More lately Fontana maintained that though a small dose cf

poison might be imbibed without danger, a grc;iter dose would

produce the most serious consequences—even death. Me killed

eight vipers, and extracting ail the venom out of them, lie intro-

duced it into the stomach of a pigeon which had not eatea for

eight hours before. In less than a minute the animal appeared
sickened ; at the end of two other minutes it began to stagger,

fell on its side, and died in six minutes in strong convulsions.

This experiment was contrary to one made by Redi, v\ho,

having diluted in a glass of water some poison extracted from the

beads of four vij)crs, and having given a part of it to a kid, and
the rest to a water dog, no sort of harm resulted from it.

At last Jicob Sozzi drank with ecjual impunity the poison of

a viper diluted in half a glass of wine ; at another time he drank
in the same manner the poison of three vipers.

With the desire of clearing up this matter, the author of this

memoir made at first exj)eriiMents on fom- young bhukbirds.
The first swallowed the venomous fluid of three vipers;—the se-

pond that of four 3—the third that of five;—and the fourth that

* From the Giornale dc Fisica^ Cfiimica, (S:c. vol. ix.

of
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of six. For some time they appeared plunged in a state of

stupcw and inertness; but scarcely had one hour elapsed before

they showed themselves as vivacious and hearty as before.

So convincing were these experiments to one of the assistants,

that he swallowed all the poison which could be extracted from
four other large vipers, and was not in the least afi'ected by it.

The following year the experiment was repeated on a crow
after a fast of twelve hours, and it swallowed without injury the

venom of six vipers.

In the month of October 1814 (continues the author of the

memoir) I made seven large vipers discharge all their venom
into one dish, and immediately dipped into it four small pieces

of bread, which were swallowed by a pigeon. At first he ap-

peared languid, but in a short time became as well as before.

Some days after I inserted into one of his feet, as also into those

of another pigeon, a small particle of very dry venom, which had
been preserved for four months in a glass phial well corked up.

Both of them soon gave manifest signs of being poisoned, and

died at about the end of two hours.

Another pigeon swallowed all the venom which ten of the

largest vipers could furnish,without presenting the least symptom
of being poisoned.

Fontana alleged tliat the dry poison does not preserve its

poisonous properties beyond nine months. This assertion was
founded on experiments in which there was a possibility that the

poison introduced into the wound might not have been retained,

but expelled again with the flow of blood ; and it is besides com-
pletely refuted by the following experiments of the author of this

memoir. On .poison preserved carefully for eighteen months,

twentv-two months, and even twenty-six months, being intro-

duced into the feet of several pigeons, they all died within half

an hour or an hour. To secure the retention of the poison, the

author immediately on inserting it stopped up the wound with

a little lint. The result of these experiments completely de-

monstrates the error of Fontana's assertion, and proves that the

poison of the viper preserved with proper care may retain for

many years its destructive properties.

C. The Phcenomena called by the Name of Gravitati07i proved

to be proximate Effects of the Orbicular and Rotary Motions

of the Earth. By Sir Richard Phillips.

J.T is the proper object and end of philosophy to investigate the

mechanism of CAUSES, and the means by which they produce

natural



Effects of the Orlicular and Rotary Motion of the Earth. 431

natural phenomena. For this purpose observers register facts,

aad philosophers infer the causes from the phoenomena by a lo-

gical process of induction.

The design of the presant essay is to determine the causes of

all those phaenomena, on which philosophical observers have

hitherto conferred the name of Gravitation or Attraction, and
which is vulgarly designated Iiy the name of Weight. Owing to

what cause or causes does a body fall to the earth ?—Why does

a projectile return to the earth ?—These are the cjuesticnG which
it is here proposed to answer.

The Newtonians, and all the modern schools of philosophy,

have been unable to solve these problems; or, finding themselves

unable, they have been umvilling to discuss them, or even tolerate

their discussion : while the Theologians have been desirous of re-

ferring this power to the proximate agency of the Deity. It is,

however, the duty of genuine philosophers to persevere in spite

of difficulties and o!)scurities ; and of wise theologians to exalt

dieir notions of the Deity by contemplating the sublime and
simple rnechani-im of secondary causes.

In the present case, the phgenomena consist in the a|)parent

influence of one body upon another, though they are not in con-

tact, and though no visible, mechanical agency appears to exist

between them ; and in their approach to each other by certain

laws of accelerated motion, as a result of apparently continued

and reiterated forces.

What, however, are the circumstances in which the bodies so

acting upon each other are placed, as in the case of a stone pro-

jected from, or falling to, the earth ? The Earth is a irlobe of

heterogeneous materials, moving round the sun in everv year, at

such distance, that its mean rate of motion, in round numbers,
is 100,000 feet in a second of time; and the stone moves with
the earth in the same orbit, partaking conjointly with it of the

same mean motion of 100,000 feet in every second. Nor will

any one doubt that, at the time the earth and atmosphere are

performing this orbicular motion, they are also performing a ro-

tary motion in every twenty-four hours, which rotary motion
carries bodies on the earth's surface through a space, at the

equator, of 1250 feet in a second, or one-eightieth of the orbi^

cwlar motion.

The whole earth, then, with all bodies upon the earth, and
the atmosphere, are subject to these combined motions and
forces ; and, in this passive state, the (juestions are : bv what
Ihw or laws the heterogeneous particulars are kept together ?

and how, if the positions are disturbed, thoi^e positions are re-

stored ?

Suppose
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Ji. C
"

. r>

Suppose A to he a place on the earth's surface, from which, by
muscular or explosive force, a stone is projected towards D, at

sixteen feet and an inch above A. Suppose that a second of time

elapses while the stone is ascending from A to D, then it is evi-

dent that tlie point A will in that second be carried forward, by
the orbicular motion of tlie earth, 100,000 feet, or to C ; that

is to say, the point A will move 100,000 feet while the bail is

ascending sixteen feet and an inch : consequently the ball will,

in truth, not ascend in space from A to D, but will be carried

in an oblique line from A to E, moving upwards as it proceeds.

The two forces—that which carries it from A to C, and that

which carries it towards D,—are as 100,000 to 16^, or as 6000
to 1 nearly.

The stone having arrived at E, it is then known, by the phae-

nomenon, to fall to the earth in a second of time
;

yet it does

not fall through EC, but, while falling, is carried, by the orbi-

cular motion, through 100,000 feet to B, in the diagonal EB.
Such a diagonal course as AE is therefore, in point of fact,

generated by every projectile, while it is rising to any given height

in the atmosphere; but, as the spectator is carried with the pro-

jectile, he merely measures its novel and peculiar motions, and
is incapable of observing the orbicular motion, of which he par-

takes in common v/ith the projectile. The projectile is not,

however, the less sul)ject to the force of the orbicular motion,

because it is not perceived or felt by a spectator at rest ; but, as

a body put into motion by novel forces, acting in opposing di-

rections, its novel state of opposing motion is liable to be affected

bv all opposing forces simultaneously existing in nature; and,

when its novel force is exhausted or destroyed at E, it becomes

the patient of tlie great natural forces, wliich, in moving the

earth and atmosphere from A to B, move it likewise, as part of

the system.

The projectile having however ascended to E, a difficulty arises

in regard to the origin of the force which deflects it from the

summit at E towards B. AVhy does it not move for ever in the

parallel DE ? Vvhat is the original force that turns it aside ? Is

that force required to be equal to the weight of the body; or

what proportion of that force, and how is it generated ?

It appears by the fact that the whole force which was neces-

sary to cause it to fall through the l()-V f^ct, is but a GOOOdth
j)art of the orbicular momentum ; consequently the deflection of

16 feet forms but an angle of 20 seconds at A and at B. The
nascent
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nascent deflection, however, at E would be but an infinitesimal

of the said 20 seconds ; consequently, any indefinitely small de-

flective force, arising from new combinations of the forces, miglit

be sufficient to return a body to the earth.

What then is the actual deflective force which turns a projec-

tile downward, and prevents it from moving for ever in the place

in the atmosphere in which it has been left by the extinction of

that projectile force, which carried it from the surface into st>

novel a situation in the atmosphere ?

Let us examine all the circumstances in which the body has

been placed:—
1. It luas moving ivitk the earth in its orbit ivlth all other

bodies upon the earthy and therefore possessed a momentum in

that direction, ivhich, with regard to other bodies, was as their

quantities of matter.

2. It ivas defltc'ed aside Inj some novel muscular or explosive

force, and thrown towards D.
3. But, while it was moving towards D, or \6 feet and an

inch, it was carried 6000 times ai far, or 1 00,000Jee^ at right

angles; and therefore performed a diagonal.

A. At C it loses its force in the direction at D, and is de-

flected towards the earth, at B.

Let us now examine what other circumstances have attended

its ascent :

—

1. Iti passage has been made in a resisting medium, which
tended, as is known, constantly to destroy theforce with which
it was projectedfrom A towards D.

2. During its ascent the point A, and every point (f the dia-

gonal AE, were also performing a rotary circular motion round
the centre of the earth.

3. The point A would therefore be deflected dowmvard, du-

ring its passage towards C, from A below C ; so that D u>07ihl

also be dtfleeted below E, and the entire line AE loould be dc'

fiected, or turned downward, below AC.
4. TIte rotary motion would therefore have the effect of de-

flecting the body below the diagonal AE, at every iricrement of
its ascent.

5. The constant resistance of the atmosphere would, in like

manner, deflect it.

6. Tf' body woiild, therefore, be subject, during its ascent,

to the a<tion (ffourforces :

a, the urbicu/crforce.

b, the p>-qjeciileforce.

c, the rotary force.

d, the resistingforce.

7. At the apex, the projectile and resistinci forces having de-
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sfror/ed each other, the body is then surrendered to the joint ac-

tion of the orbiadarforce and the rotary force.

8. And we have seen that it is the effect of the rotary force

to defect it Jrom the right line of the orbicularforce towaids

the earth.

Consequentlv it is the rotation of the earth and atmosphere,

acting simultaneously with the annual motion, which produces

the deflection of bodies from the riL;ht line of their orbicular

motion ; but the circular rotation has another important effect

on the masses of various density which compose the earth, and

which, as subject to a common force, would have different ori)i-

cular velocities, but for the effect of their coinmou rotary motion

in circles of different radii*.

To the rotary motion of the earth is, therefore, to be referred

that uniformity in the velocity of bodies of various density, wiiich

enables the whole to keep an equal and uniform pace in the or-

bit of the earth. It is this rotary motion which reduces to order,

what otherwise would be chaos. Hence it is that all fluids are

impelled into a level surface ; hence too, doubtless, it has been,

that masses of the same density have formed themselves into

strata while in a state of solution ; hence arise all the phaeno-

mena which result from any disturbance in the order of density
;

and hence it is that, when a heavy body is thrown into lighter

Huids—as air or water— tlie general law is proved by phaenomeaa

exactly proportioned to the relations of den^^Jty.

We know, from the diurnal phainomena, that the earth and

atmosphere have sucli a common rotary motion ; and we know,

from their common orbicular force, that the whole have unequal

momenta. It is, however, a necessary mechanical effect of a

common rotary motion, producing, of course, equal momenta in

masses of various density that they range themselves, or seek to

range themselves, in concentric circles, or radii of rotation, in-

versely, as their respective densities. The lighter bodies will be

projected from the centre towards the circumference, and the

* It seems extraordinary rliat, alclioiigii the two-fold motion of the earth

has so long been known and admitted, no mecfianical effects should

liave been considered as uiisiii^ amon!^ irs parts from the operation of thu.-?

motions; and that one motion should have been considered as having !i'»

other end than tlse alternation ofseason>,and the other none but the chaniic*

of day and ni>:ht. It is true that these are some of the ends resulting from

the tvvo-fold motion ; hut i^eneral causes have many effects, and these are

rather consLquentinl than proximate. The proximate effect of motion is

force; the proximate effect of force is the coninuinication of motion, force,

and momentuin; and in this instance the juotions of the earth produce in

the parts motion, force, and momenta: which, diverted, deflected, or turned

aside, by any foreign mnscular, mechanical, or explobive force, produce

the pliituomena of rcsistaace and weight.

heavy
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heavy ones will be forced towards the centre by their mutual col-

ii^ions. Such will be the law, governing all the mas'^es that are

fiee, to move one among another, as the fluid parts and the

moving or moveable parts. It is a law growing out of the con-

ditions, and the conditions are those which exist in Nature. If

a projectile, therefore, have a specific density equal to the air or

fluid into wliich it lias risen, it will be carried round the earth ia

the concentric circle of that stratum, because the momenta are

tiiere ef4ual : but, if it be lighter than the air, it will then be re-

flected by the denser strata, till its own momentum, and the mo-
menta of the surrounding air, be equal; while, on the other

hand, if it be heavier than the circumambient air or fluid, then

the air or fluid will rise over it and deflect it to the earth, with a

force which will be nearly in the ratio of their densities.

Galileo was the first geometrician who analysed the pheno-
mena of falling bodies, and determined the law of their motions.

He was followed in this theory bv Newton, and his doctrines are

justly respected to this day. That great man considered, how-
ever, that bodies thrown perpendicularly upward, merely descrii)e

in rising and falling the same straight line. He was one of the

most powerful advocates of the two-fold motions of the earth ;

yet he never considered bodies acted upon by a temporary and
relative projectile force, as still subject to the absolute two-fold

motions of the earth and atmosphere. Hence he considered the

force which returned the body to the earth, as equal in small di-

stances to the weight of the body, and as acting in right lines

from the centre of the earth. In this notion he was borne out

by the belief in all kinds of sympathies and emanations which
characterized his age, as well as that of Newton ; and to these

superstitions may, doubtless, be referred the doctrine of an ema-
nating gravity. It appears, however, that, as a body subject to

the novel force of an upright projectile, does not, in truth^ de-

scribe a perpendicular line, but two sides of an exceedingly obtuse

triangle ; no force is recjuisite to deflect it to the earth, but the

exceedingly small one which creates the nascent dellection.

Hence, as the angle of deflection required to carry a body through

the first inch, is not the 20!)0(lth part of a degree; the deflective

force need not be more th;m the 12(),0(H)dth ])art of the perma-
nent momentum of the bodv created by the oibicular force: and
consequently no difficulty arises in referring the small deflective

force to the combinations of the great motions of our planet.

E e 2 Suppose
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Suppose E tvo he the eartli ; AB a portion of its orbit ; F a

place on the earth's surface ; C a stratum of the atmosphere

which a projectile has reached; « /' a parallel of tlie orl)it, and

DE a tangent of the atmosphere ; then it is evident that, whether

the earth is turning from D towards E, or fioni E towards D. a

deflection, from the orbicular motion to the rntarv, would take

place, measured by such an angle as DCfl, or /'CE, in either case

creating a direction of force opposed to that in the orbit, and

producing a resistance in the next superior atmosphere, ar.d

creating a deflection downward fully equal to the known pha^-

noniena, which requires for the first deflection but an infinitely

HUiall portion of an angle of 20 seconds.

It is also evident that the common rotary motion of the earth

and atmosphere would confer a greater velocity on the circle C
than the circle F, and so in every circle from C to F, the spaces

described being as the squares of the radii, or as the squares of

the distances from PL To confer, however, an equal momentum
on the mass, it is necessary that the densities from C to E shoiild

be inversely as the velocity, or inversely as the spaces, or in-

versely as the squares of the radii.

Moreover, as by the jdiisenomcna, the momenta in every con-

centric stratum or circle of rotation are known to be ecpial, sw

any mass of e({ual density would in different circles, or at diiTereiit

distances, be carried or impelled in the vortex by the circuui-

ambient media, or incumbent bodies, through spaces, which
would be to each other_, inversely as the squares of the distance

froyn the centre, and directly as the resistance of' the medium in^

I'jhich they move.

Consequently, the collision of the bodies or masses of different

densities, in the terrestrial system, will force or urge the heavy
bodies towards the centre, and of course, also, the light ones to-

wards the circumference—circumstances which we know accord

witli
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with tlie phaenomena of all fluid bodies, and of all fixed bodies

when deprived of competent feupport, and of all bodies moved
out of their station by muscular or explosive force, and left with-

out support. Q. E. D.

The following illustrations and observations may tend to make
these })rinciple5 perfectly clear, and to remove all doubts.

1. The projectile at its apex, when deprived of the projectile

force, is still iuimerscd within the atmosphere, and is carried, or

urged, by the atmosphere, in the direction of the circular rota-

tion of the atmosphere.

2. That circular rotation then produces, or solicits to produce,

(with a force proportioned to the relative densities of the at-

mosphere and projectile,) a deflection of the said projectile from

the right line of the orbicular motion, into the direction of the

circular motion at the place of contact.

3. If the density of the projectile were equal to the density of

the atmosphere, then tlie projectile would float in the atmo-
sphere, and be carried round the earth in the circular vortex of

the earth, like the atmosphere itself.

4. If it were denser tiian the atmosphere, then the rotary

momentum of the lighter atmosphere being less than the rotarv

momentum of the projectile, resistance would be generated equal

to the difterence of their rotarv momenta; and a deflection of

the denser bodv by the lighter atmosphere, into a smaller circle

of rotation, would take ])lace till it reached a competent basis on
the earth.

5. If the projectile were lighter than the atmosphere, then

the momentum of the circumjacent atmosphere would be greater

than that of the projectile, and the projectile would, in conse-

([uence, be forced upward into a larger rotary circuit, till its ro-

tary momentum e(]ualled that of the circumjacent atmosphere.

6. In media of uniform density, as in water, the projectile, if

heavier, sinks to the bottom ; if lighter, floats on the tO}), equali-

zing its momentum by presenting a portion of its mass within the

air; or, if of the same weight, floats indifferentlv within tlie fluid.

7. As the deflective force is contitiually operating during the

fall, and as every uniforndv continued force generates a con-

stantly accelerated motion, so as bodies fall bv the action of a

continued deflective force, they are necessarily accelerated during

their fall, till they rest on the fixed parts of the earth. But,

as is found by experiment, the increased resistance of the air,

arising from the increased motion, will occasion a l)a!ance of

the two forces, and an C(iiiable motion during part of the fall.

8. Combining the time of falling, t!ie spaces as determined
by Galileo, and by alleged experiments, with the actual bases

generated by the orbicular motion, the following will be the ele-

E e 3 ment5
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inents of bodies falling in times between four seconds and the

tenth of a second

:

Seconds. Feet. Base.

4 256 400.000
3 144 300,000
2 64 200,000
1 16 100,000
•5 4 50,000
•25 1 25,000
•1

-pV 10,000

9. As every successive circle, from the centre to the utmost

bounds of the atmosphere, in jDerforming the diurnal rotation,

contains bodies of such density, that the density multiplied by

the motion is equal ; so no body of undue density would remain

in a circle of rotation which created in it too great or too small

a relative momentum, provided, as in fluids, the parts were free

to move one among another ; and, if they were not free to move,
as in fixed organizations, then they would exhiiiit the phaeno-

mena of pressure, or would appear, in regard to other bodies, to

solicit to ascend or descend, as the case might be. Probably

to this conflict of light and heavy bodies, to tlie generation of

light bodies in undue positions, and to the varied action of fixed

and fluid matter, may be referred most of the phaenomena of

terrestrial organizations; and^ as the whole grows out of the

two-fold motion of the earth, so we thus refer the origin of all

things and pheenomena to the agency of motion.
It follows, therefore, that, the velocity of all the parts and de-

pendencies of the earth being alike, the momentum of every part

is directly as its quantity of matter ; consequently, momentum
IS weight; and the velccity of 100,000 feet per second in the

direction of the tangents of the orbit being so nuich greater than

the ordinary, or even extraordinary forces applied to move bodies

in any novel direction, the phcenomenon called by the name of

Gravitation h a //eceisary result of a preponderating, coincident

onotion in anoUitr directio"^ all contrary or foreign motions be-

ing ultimately destroyed by the resisting medium of the atm.o-

sphere and the deflective circular motion.

The weight of bodies, then, acts on the same principle as their

momentun) in the orbit of the earth, because every ibrce uhich
exhibits the phaenomena of weight affects the paramount orbi-

cular force ; and, this active principle is, therejore, merely a
phcenomenofi i esulting from th^ orhic7ilar momenlum, rto^tlated

by the lotary mofiun; which rotary motion causes all bodies to

perform circuit'^ inversely as their quantities of matter, and which
circuits are proportioned to the distance from the centre.

The phaenomena of weight and gravitation^ and of falling

bodies.
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bodies, may therefore be considered as a result of the composi.

tion of forces produced by the annual and diurnal motions of

the earth and its adjuncts. Of course, all the motions and la^ys

of projectiles are subordinate to these, and are included within

them.

On a small scale, the principle may be illustrated by experi-

ments of analogous phaenomeiiH, in which it will appear that aiiy

lateral motion of bodies produces the same results as the earth

itself ; and that, as a consequence cf every such lateral motion,

the projectiles from such bodies respect, in falling, the bodies

whence thev are projected, though no suspicion or alu^gation of

attraction can, in such cases, be adduced.

Thus, as it is well known, a ball projected from a ship in mo-
tion falls at the place whence it rose, though, during its ascent

and descent, the ship proceeded many yards. The ball, though

detached from the ship, respected the. ship, during its flight and

fall, exactly as though it had been attracted by the ship. It can-

not, however, be contended that such phaenomena are results of

the ship's attraction ! The effect arises m.ercly from the ship's

lateral motion having been acquired by the ball previously to its

projection ; the case being exfictly the same as that of a ball

projected above the earth, to which it falls again, on the very

principle on which it fell on the ship, not by the attraction either

of the ship or the earth, but because the earth's lateral motion,

like the lateral motion of the ship, had been acquired by the

ball.

So, also, when a man, during feats of horsemanship, throws

up oranges in his course, he readily catches them again, though

during their fliglit he advanced many yards, because his lateral

motion had previously been given to the oranges ; and in con-

sequence, in falling again, they respected him just as though,

according to pre-existing notions about the earth, he had at-

tracted (hem.

In like manner, if a ball be dropped from the top of the mast

of a ship, which at the time was moving at any given rate, the

ball will fall perj)endicularlv at the foot of the mast, exactly as

though the ship had been standing still ; and will thus appear

to be influenced by the ship, and not by the earth, exactly as a

ball let to fall from a tower falls to the earth, and appears to

respect the earth. In botli cases, the ph?enomena are reuular and

necessarv consequences of the composition of motion; and there

is no unseen or occult power, called attraction, concerned in one

case more than in the other.

E e 4 ILLUSTRATION.
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ILLUSTRATION.

If a ball be projected from A perpendicularly towards D, and

A be supposed to be on the deck of a ship, which is niovina; at

anv given rate, from the part A towards tlie part B ; then the

bail, instead of ascendin"; to the point of space at D, will, with-

out material error, move in the diagonal AC, by the compound
forces which, in the same time, would have carried it to D or F ;

and in descending it will fall to the deck at B, to which the

point A, in the interim, has advanced, it has in truth performed,

instead of an apparent pcpendicular, the two sides of the tri-

angle, or the curve ACB ; and instead of falling at the point of

space A, whence it was projected, it has advanced with the ship,

and fallen at the point of space B, to which A has advanced

;

and in falling has respected the ship, and not the point of space,

or the earth at A. It was not however attracted by the ship,

but merely impelled in the diagonal by the motion of the ship,

in which it previously participated.

These cases fully illustrate the principle for which I contend

;

but, of course, the relations and powers of the ship, and man
moving on the moving earth, are included within the more ex-

tensive relations and powers operating in Nature, in the pro-

digious forces generated by the annual and diurnal motions of

our planet. The case of a body thrown upward from a ship in

motion, merelv shows that, in falling, it obeys a law growing out

of the motion of the ship ; in like manner as bodies projected

from the earth, or falling towards it, obey a similar law of motion

growing out of similar motions of the earth. The law in both

cases is a mere result of the composition of motion, and not an

effect of any occult or mysterious power.

These examples, and others that might be adduced, serve,

however, to prove the exact analogy of the powers, the phaeno-

mena, and the results. No experiments in physical philosophy

seem to afford more conclusive analogical proofs of doctrines re-

lative to any natural operations, which are too vast to be vieued

by man on their great scale.

The recognition of the principles of this pap^r may be ex-

pected to lead to more precision in the doctrines of projectiles.

Many incomprehensible irregularities in Dr. Fiutton's and Mr.

llobins's experiments on gunnery may be found to arise from the

contrariety, opposition, or neutrality, of the direction of the ro-

tary
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tary motion, in relation to that of the orbicular motion. It will

likewise be found that periodical fluctuations in the weight, and

deflections of the atmosphere and other fluids, may be traced to

periodical variations in the relative directions of the mechanical
forces, as in the tides, monsoons, trade-winds, &c.
To extend these principles to the solution of the phaenomena

of Nature, and to deduce from them all the results of which thev

are susceptible, would be, in regard at least to nomenclature, to

remodel the " Princlpia" of Newton, and to arrange a new sy-

stem of physics.

Nevertheless, I feel it proper to state, that these demonstra-
tions of the true and necessary causes of the phaenouienu hitherto

ascribed to an unknown power, called by the name of Gravitation^

merely fill some important connecting terms in the series of me-
chanical causes ascertained by modern piiilosophy ; while thev
disturb none of the known relations of bodies, as detersnined bv
experiment and observation, or by the geometrical and analytical

> 'estigations of Galileo, Kepler, Descartes, Newton_, Euler, La
G» xnge, Herschel, or Laplace.

A\Summary of these doctrines may, pfrhapt, luilliout material
Krror, or omission, be expressed in iheJaUDwing; paros^rap/ts

:

1. That bodies moved in the annual orbit of any planet, ac-
quire a momentum in the direction of the increments of that
orbit superior to the influence of any other permanent force

which is commmiicated to them.

2. That all variations in the direction of this orbicular motion
are effected by deflections of that paramount motion, either bv
the rotary diurnal motion, or by some muscular, mechanical, or

chemical force.

3. That the resistance which bodies exhibit in being lifted, or
thrown, or in any way turned into any new direction, is the mea-
sure of their weight, which is as their (juantity of matter, be-
cause it arises from a velocity common to the terrestrial system
in the direction of the orbit.

4. That tlie phaenomena of falhng bodies are produced by thq
deflection of the circular rotary motion from the comparatively
straight line of the orbicular )notion.

5. That every body which has had any new direction of force

given to it, is nevertheless subject to the ])ermanent influence of
tlie pre-existing orbicular and rotary forces in the lines of their

direction, and the resulting line of motion is the eflbct of all the
operative forces,

f). That the phaenotnenon of the ascent and descent of i)odies

is also influenced by the resistanceof the medium throuuh which
its novel direction of motion has forced it to proceed.

7. The force with which the deflection by the rotary motioti

is
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is produced, is as the density of the body deflected to the density

of the medium iii which it moves, and in the inverse ratio of the

squares of the distance from the centre.

8. That it is the necessary tendency of the rotary motion to

give an equal momentum to the heterogeneous masses compo-
sing a planet and its atmosphere, while the whole are moving
with an e(}ual velocity in the orbit.

9. That all phsenomena of motion visible to beings who par-

take of the common motions of a planetary s^ystem, are either

the relative motions of distant orbs, or the disturbance of the

great common motions by new directions of motion produced by
some muscular, mechanical, explosive, or chemical force.

10. That these temporary and novel directions of force and

motion are speedily extinguished by the great permanent forces

moving in other directions, all traceable to the phcenomena, and

producing compositions of motion which result from the known
laws of dvnamics.

11. That of course similar motions produce similar phaeno-

mena in all planetary bodies.

12. That, therefore, the phsenomenon hitherto ascribed to an

occult power called gravitation, is a simple result of known mo-
tions.

The application of these principles to the phaenomena of a

system of bodies moving within t!ie gaseous medium of universal

space, will be the object of some future paper.

Holloway, June 10, 1817.

CI. On Mr. Liston's, or the Euharmonic Scale of Mu-
sical Intervals, extended according to his tuning Process^

from 59 to 612 Notes in the Octave; showing thus, a Division

of the Octave into 612 equal Parts, or as nearly so, through-
out, as Experiments in Harmonics, or the most refined mu-
sical Performances, seem to require.

Bij Mr. John Farey, Sen.

To Mr. Tilloch.

Sir,— It has been truly remarked, that, " By stopping in the

investigation of any subject, short of its thorough or general in-

vestigation, we are liable to fall into the error, of mi^.taking par-

ticular cases, for general facts, and of too soon drawing con-

chisions, which on more matured consideration, re(|uire to be re-

called or amended." Thus it has in a small degree happened,

with regard to one of the positions respecting the Euharmonic or

Listonian Scale of Musical Intervals, in my paper on the Nomen-
clature of these Intervals, which you did me the favour to insert

in
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in p. 364 of your last nurriber : Wherein, aftei* assigning the

symbol (^ to the Interval S35;4-2f+7m, I have mentioned, that

the same is aiii'ays the value of a double sharp ( : *) , or a double

flat (bb) ;— vvnich last, although true in all the iir truces of aSharp
added to a Sharp, or a Flat to a Flat, as C to v^*«, and Cb to

Cb^ (or three times flattened), &:c. )ct it fails in a very few other

cases of Mr. Liston's Scale : because, from an extension of his

Enharmonic Scale of Intervals, so as to produce a Note corre-

sponding to everyone of the 612 Ariificiul Commas, into which
the 2's of my Notation divides the Octave* (which extension

I have effected, since the paper referred to was written) I have

lately found, tliat the following Intervals, viz. between C* and
Cb, between C'* and C b, betu-een C* and C"b, betv*een C''* (or

three times acuted) and C'^b, and between C'-'* and C'b ; also

between C* and Cb, between C* and C'b, between C*« (or

three times graved) and C^^b, between C-'* and C'-'b, and be-

tween C'« and C'^b, are each of the value 2l, or 2»; = 945;4-2f

4- 8m, respectively; but in all other instances, of this very ex-

tended new Scale, the values of double Sharps, or double Flatt^,

or of the sums of single Flats and single Sharps, of t!ie sauia

Notes (as frou) G* to Gb, D« to Db, &c.) is the Tone minimum,
or 832 4-2f 4- 7m, as has been stated, in the page referred to, but

without these qualifications, of its getieral application, here given.

The happv discovery, bv Mr. Liston, of a Tuning process,

which, by help oi perfect major Thirds, Fifths, and Octaves only,

is found capable of giving any required extension to the Scale,

still preserving throughout the same, a true harmonic relation to

the note first assumed, or C (as mentioned in p. 421 of your o9th
volume, and which the late Mr. Maxwell failed in effecting) has

led me to the arrangement, of the extended scale here spoken of,

in a Table, composed of numerous small squares, which has the

effect of exhibiting its many curious properties, in a very striking

nianner. The bulk of this table is too considerably extended, by the

many s(iuares in the opj)osite corners of the sheet, which are un-
filled, for it to seem probable, that you couldgive this Table a place

in your Magazine ; otherwise, for the sake of the insight which it

* It appears, liowever, and the Student must always bear it in mind, tbat

these dii'isions, altliougb cxtrcmoly near to it, are not exactly cipttit an)on"st
themselves, a thiny; impossible to see etVectciI, with rei;arfi to th'^ aliquot;

division of any prime innsica! Interval wliatever; bnt of the 612 intervals

or differences v^hich occur herein, between 0, ami Cia2 + 12f +
o3in, 441 of these, have exactly the value of 2 0; 118 of these

differences are of tl)C value 2+f, and have the ratio, S'^-i-S'^x 5', or

11496G096 X 2 : and the rrmainiiii:; 53 of them have the value 2— 2f+!n,
and ratio 3" x 5'-' -4- 2'"', or -70851041". x 2;— or, nciir enough for e\c ly prac-

ticable purpose, my 612 artificial commjis in the octave, always have dif-

ferences between them, cither .^''tlis, .iggths, or ^ ' Jlhsof a iYA/sv;/-;.

affords.
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affords, into the mysteries of this curious subject, I shouki have

been veiv glad to have seen this done. I will, therefore, now en-

jJeavonr, to give such directions, as may easily enable any of your

curious Readers, to construct such a Table of Intervals for them-

selves.

The Key Note C, with its artificial Comma under it, or C, h

.placed in a central square of my Table : the squares on its right

hand, in the same horizontal range, are occupied by the foliou-

f..,.
. G D A' E' B' F'*

ing succession of \ths, VIZ. o.g^
104, 462, 208, 566, 312,

C* G"* D"* A''* E"* B'-'* F''*« C'^«* G''*«

TiS, 416, 162, 520, 266, 12, 370, 116, 474,

D'^**, T A"*v* , , . , ,
. . .

>

^^X and r-., : the same horizontal column containmg, m

reversed order, or towards the left hand, the Vths, n-< tAo

Fb A'b D^b G'b C'b F^'b B"bb F/bb A'bb

150, 404, 46, 300, 554, 196, 450, 92, 346,

D'^bb G'"bb C"bb r-bb B^'b^ , E^b?

600, 242, 496, 138, 392, ^""^ 34.

The vertical column of squares passing through C, is in like

ma,nner occupied, upwards, by the following succession of Illrds,

E G^ I'* D'** F«^ A*^ C'*-* E'*+
H
^'*'

^'^•197,394,591, 176, 373, 570, 155, 352,
''"'^ 549

:

Ab
and the same column also contains, downwartls, the Illrds, ..

.

T 1 O y

Fb Dbb E b' G'b' E'b4 C'b' A'b' , Fb'.

218, 21, 436, 239, 42, 457, 260,
^''''

63.

Besides which, two other short ranges of Illrds are added, one

at bottom of the Table, not under C, but beginning under D,

[vrith r q] and extending towards the right hand; and the

other at top, beginning over Bb f with '
r,,. j

and extending to-

wards the left hand.

Although the C (or Illrds) range of Vths, proceeds no further

tlian 17 towards the left hand, yet the C'*-' (or + 7 Illrds) range,

proceeds in like manner 7 Vths further tov/ards the left hand, and

others of the ranges al)ove the C range, do tiie same, in lesser

degrees, occasioning the Table to swell out tov/ards the top left-

hand corner, as already hinted : And in like manner the C b* (or

— 7 Illrds) range, extends out to the number of 24 Vths, to-

'ivards the bottom right-hand corner of the Table, and other

ranges near, in le^^ser degrees.

Thuij
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Thus it happens, that the whole Table is composed, of 21 ho-

rizontal rpaiges, of different lengths, of consecuiiue perfect Vths *,

differently placed over each other, so as to form, at the same
time, 49 vertical ranges of co?/5eatrn'e perfect IIIdsf,of different

Jen^'ths, and positions.

The artificial Commas, at the ieft-handendsof the 21 ranges of

Vths, beginningai the top, are ISO, 179. l/S, 1.31, 292, 95.510,

417, 324, 485^34, 553, ^GO, 263, 66, 227, o^Q, 295, 306, 63,
and 582, respectively; and those at the right-hand ends, 30, 549,
306 X, 17, 224, 385, 5^6, 349, 152, 59, 578, 127, 2SS, 195,

102, 5 1 7, 320, 481, 434, 433, and 432, respectively.

And the niunber of Vtlis in each of the 21 ranges above men-
tioned, beginning at the top of the Table, are 4, 14, 27, 34, 35,
V>\^, 37, 35, 33, 34, 35, 34, 33, 35, 37, 36, 35, 34, 27, 14 and 4,

respectively, which together, amount to 613, the number of arti-

ficial Coumias, and of Notes here, in the Octave, including both

Bb' and D'^', in the middle of the Octave, which reckon as one
Note, bv the artificial Commas, although differing bv 2f-f m.
The number of Notes in this Table, without either acute or

grave marks (' or '), is 75. Of those bearing one acute mark {')

it is 74, of those with two acutes (") 70, with three aeutes ('" or
'') 51, with 4 acutes ('') 40, with 5 acutes ('') 26, and with

acutes C) the number of Notes is 8 ; in all 269 acuted Notes.

Of those Notes bearing one grave mark ('), the number is 74,
with two graves (") it is 70, with three graves ('') 51, with 4 graves
('<) 40, with 5 graves ('J) 26, and with 6 graves b(') the num-
ber of Notes is 8 : in all 269 graved Notes.

The number of Notes without either Flat or Sharp is 83 ; the

number bearing one Sharp (*) is 77, of 2 Sharps (««) it is 03,
of («') 47, of '(»0 37, and of (*') it is 17: in all 241 t,haruened

Notes. Also, the munlier of Notes bearing one Flat (b) is 83,
of (bb) it is 71 ; of (b') 54, of (b'j 45, of (b^) 32, and of (b)
it is 4 : in all 289 flattened Notes.

The natural Notes, i. e. vvitho\it either Sharps or Flats, but

* Whoso di(}trences, in artiliclal Commas, are either 358, or (3.'>8—6lf
=)— 264: ami to tlie terms of which scries of Vths, the seven LiteroU
F, C, G, I), A, E and H arc atlixcfl, in successive series; ami these iire

marked with one or more b's or *'s, in similar i)roi!;rcssions ; and also v\ iik

Uriive or acute marks, formini; series of 4, 5, 5, 4, 5, 5, ike, succesiiic
marks of the same number and kind, except in one instanc*; in each raiiue

of Vths; occasioned by the anomaly in the scale, with re<4ard to C« ami
Cl>, wliich has been mentioned in jja^e 443, where tiie successive numbers
of graves or acutes is 4, 5, 5, 5, 4, ivc. : whieh appears owing, to the tunin^'

both aatfsfruw (l, a tiiini; which does not, occur in any other part of tin*

JScale. t Whose diflTcrences are cither l'.)7, or (lf)7—612^ )—41j.

i This Note oiiiy, bting tv^ice inserted, because being in the middle <<f

the Octave, it was so retjuircd, for preserving comnlcmeiits, tooctave>,
throiigliout.

beaiini
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hearing [rrnve ox aciile Marks, except 7 of them in the centre,

will he found to traverse tlie Tahle diagonally, from the top

left-hand corner to the hottom right-hand corner*: and the

Notes without acute or grave Marks, hut hearing Sharps or Flats,

(except in the centre, the 7 ahove-nientioned) will he found tu

cross diagonally, from the top right-hand corner to the left-hand

lower corner, of the large manuscript Tahle I am descrihing.

I beg to recommend to Musical Students, the useful exercise,

of filling up a Tahle of these 612 equal Notes, from what is here

said: hy the study of which, a more perfect insight into the

true relation of the Musical Scale, will be had, than by anv other

means: especially that which is usually resorted to by Teachers

iiiid Professors of Music, for explaining the derivation and nature

«)f the general Scale, by means of the major and minor Tones

and Semitone, or T(104), t(93), and S or 11(57); which, (in

common with almost any other three Intervals) are certainly

capable, of correctly expressing musical values, when negative

signs are used, yet this mode is perplexingly intricate, and in-

deed, unnatural ; because, the progress of Modulation, and the

tuning of all Instruments, is conducted by means of the Concords,

the Fijlhs, Octaves, or major Thirds, the Notes of the com-
mon Chord : and in no instance is it practicable to use T, t or

S, for the purpose of Tuning: why then should they be used in

deriving or explaining the general Scale, instead of III, V and
VIII ?, by which it is in fact produced, and whereby (when ne-

gative signs are admitted)every Note may as readily be expressed,

as by means of S, t and T.

I heartily wish that Mr. Flight of St. Martin's Lane, the Or-

gan Builder, who is himself a good Musician, and a very in-

i^enious Mechanic, were encouraged, by a Subscription among
Musical

* III the like (hrection, throughout tlie Tabic, t/ie same Note, as to the

Letter and Flats and Sharps it bears, but always lesseninj; a grave or in-

creasing an acute Mark, in proceediiiir one step dia<£onally downwards, will

be found to range: and the number of artificial Commas will, eadi one.

increase, eleven from the last one, in this same direction;— and this pro-

perty of the Scale, when thus tabulated, f<^rms by far the best and easiest-

mode of examining the accuracy, of a Table, of the extent mentioned ; or

of increasing this, all around, to any required degree. But the Student i^.

to t)e apprised, that although every Note thus obtained, beyond the limits

of' the Table, will, by t/ie artificial Commas belonging to it, appear to be

equal to some one other Note, vvithin the Table: yet, that very small dif-

fvrcnces will still always be found:— it being no more possible, for the same
exact value of Interval in S, f and m, to return, than for this tuning pro-

cess, again to reproduce any Note whatever, exactly.

Around the border of my Table there are, if the artificial Commas only

!^•ere considered, 103 repeated Notes; but these Notes, when strictly calcu-

lated in X, f and m, are found to differ from those within the Table, re

-

tpectively, by three different, exceedingly small Intervals; viz. 34 of them
differ
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Musical Persons (to which I would contribute) to undertake and
contrive a?? experinifintal Organ, having a single diapason Stop

of 1224, or more, Pipes, tuned to two Octaves or more, of this

extended Scale ; so contrived, v/ith different sets of Finger-keys

and Sliders, that for the purposes of Experiment, any two, three

or four or more of the Notes, could be tried together, for deii-

beratelv ascertaining the effects on the Ear, of every possible

Chord, however compound, and the shades of differences between

such.

And with other Finger-kevs, of the ordinary kind, twelve in

the Octave, to which any of the 612 Notes could be attached at

pleasure; by means of which, everv species of Temperament of

the common Scaie, whicli has vet been proj)osed, or could be

invented, might readily and intelligibly be put to the test of Ex-
periment; although not with absolute mathematical precision,

yet with a nearer approach thereto, than has yet perhaps, ever

in a single instance been attained, even by the celebrated Dr.
Robert Smith, in tuning by the method of calculated Beats,

which he invented. Provided, that the Notes of Tempered Sy-

stems, intended to be tried, were calculated to the nearest arii-

Jlcial Comma, in every instance (than which nothing can be more
easy, by help of the Musical Corollaries which I gave in p. 374
of your xxxvith volume) no greater error than about half a
Schisma, or the ~d part of a major Comma, or the -j-g-^d part

«f an Isotonic Semitone, need in any instance be committed,

during the trial of any system of Temperament, on such an In-

strument, and generally, not half as much :—errors, the small-

ness of which, the most fastidious Critic or Amateur, might
safely lay out of his consideration, in judging of the real and
comparative effects, of different systems of Temperament, with

the view to the adopting and recommending of that, which is

on the whole, best adapted to use on the Organ;—if such be not

already decided r, in favour of the Mean-Tone, or perfect Major
Third System.

differ just f, whose ratio is 3^"-r-2" x 5", or -14066096 x S; 30 of them
diflor 2f— m, or 2'^_i.3'" x 5'^, or •2f»145?32 x 2, and tiie remaiiiintr 4t
puiis, of tliese apparently equal Notes, nithii) and without tlie Table, c;icl»

of them ditVcr .'Jl— m, or ."i-'-i-S X 5'% or •44112013 X S:—or, near eiioiigU

for every practicable or useful purpose, the suiall diiltrcnces of the first

repeated Notes without the liuiiis of m)- Table, from those alreaciv pn^
duced bv the tunint; process within it, uiay be stated to be [Vvth, ^-".tli,

Jtud -,*j*-th of a. Sc/iisiiui, respectively; that is, in every instance, such dif-

ferences, are lets than half, what thus strikin;^ly appears to be, the V"^\j of
the Euharmonic Scale (as observed in p. 214 of your xlixth vohmie) ; and
in more than two-thirds of these instances, the dilfcrences, but little ex-
ceed one-fourth of the vnit

:

—such are the very reuiarkablo proncrtie"!,

and uses of this Unit, in defining and calculating Musical Iniervalsj for

useful and practicable purposes.

Bv
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Bv so contriving the parts of the Instrument intended for

Temperament Experiments, that the connection of each of the

12 Finger-keys, could readily be shifted to different pipes, an

artificial Comma apart, in succession, these itnj)ortant questions

ill Tuning, might at once be ascertained ; viz. 1st, whether the

;;ame Person, in repeated tuning, can always produce the same
identical Notes, throughout the 12?; and 2d, how far any tv/o

practical Tuners, agree in their results, in this respect?.

For insuring impartiality, and real experimental results in these

trials, the tops and mouths of the Pipes, and all such parts of

the Instrument might be kept closed and locked, which indi-

cated, what the particular Notes were, which practical Tuners

might tlius select, i)y help of tiie blank sliders which they should

have to move, while Tuning: and then, each One who should

undertake to experiment in this way, might be allowed sufficient

time, to dehberately and alone in a room, or only v.ith such as-

sistants as they might choose, in the best way satisfy themselves,

which they could, as to every Note.

When this was done, a Committee of the Subscribers, or pro-

per Persons aj>pointed by them, should open the Instrument, and

after writing down the 12 selected Notes, by means of the num-
bers of artijicial Commas, (which would serve on all occasions as

designationsyor each oj" the individual Pipes and Notes) the ac-

curacy of tuve, of each of such selected Notes, should be tried, by

means of two, three or more of the Notes, above and below, which

stand in relation thereto, as 6ths, 3rds, Vlths and Illrds, in pre-

ference to Vths or Octaves; because, small errors, are, by these

less harmonious of the Concords, more strikingly shown and de-

tected, than by means of the more harmonious of the Concords,

ists, Vlllths or Vths. Every result of such checks, on the tune

of the Instrument, being noted down and preserved.

In this way, a great body of \\%q{\\\facts on the subject, might

he collected; and perhaps, premiums might be offered among
different practical Tuners, for such as could, in their Tuning,

(Come the nearest in these trials, to any given System throughout;

the Mean-Tone, the Isotonic, or Dr. Smith's Equal Harmony,

for instance. And other Premiums, for those who could most

exactly repeat their own particular mode of Tuning, ill two oi

three successive Trials, &c. &c.

I am, sir, yours, &c.

37, Ilowland-strcct, Fitzroy-squurc, JoHN FaREY, Sen.

June ]}, 13.7.

CIl. A
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€l\. A Method of communicating Rotatory Motion. By Che
vcdier Baader, First Counsellor of Mi?ies, and Director-Ge-
neral of Hydraulic Co?istructio7is to His Majesty the King

of Bavaria, &'c. ^c. ^c.-=-

Sir, — JL BEG leave to offer to the Society o^ Arts the plan of a

mechanical invention, which I have executed u'ith success in mv
own country, but which is not yet knov/n in this, nor publislied

any where.

It is a method of communicating rotatory motion to a consi-

derable distance from the person or persons who turn the ma-
chine, and without the use of wheels or j)inion.s, band-wheels, or

any other of the usual means. I made vis.e of it in an hydraulic

machine to raise water from the foundations of houses, &c., the

workmen standi iiif on the bank or firm ground, and giving mo-
tion to an axis with cranks placed over the water.

I flatter nnself that this invention will be found so m.ucli more
worthy of your celebrated and patriotic Society, as its utility is

perfectly ascertained by the experience of a number of years in

Cvormany; and, as its application may also prove beneficial to

this country In many instances.

I am, v/ith perfect esteem, sir.

Your most obedient humble servant,

No. 5. Salisbiiry-strcet, Stram], ,JoSEPH DE BaaDER, M.' D,
IS'ov.f]'. 1816.

To C. Taylor, M.D. Sec.

Description of the Machine. (See Plate V.)

The two levers, A B, turning on the centres, C D, of the

moveable bars, E F, suspended on their centres, E F, attached

to the frame of the machine, having a turning handle, G, which
connects their ends, II I, and being attached bv cranks to the

wheel and axle, K L M, at their other extremities, communicate
any rotatory motion given to the handle, G, to the wheel and
axle, but in a reversed direction, as marked by the arrows, N O;
and this, without the use of wheel-work, band-wheels, <S:c. as

Ijitherto done.

In the drawing of the machine sent by the Chevalier de Baader
to the Society, this contrivance was employed to communicate
rotatory motion given to the handle, (i, by labourers standinn-

upon the jilatform, P Q, of the machine, on the bank of a reser-

voir, &:c. from whicii watt'r was to be raised, to the wheel and
3xie, K L M, j)laced over the water to work pumps, &;c. as re-

* From Tr/njaactionsof l/teSociefi/ fi>r fh,c TZncoJiragetnent nf-Arts, Utanu-
faciures tiud Coinmerce, tor the year IF 16.—Tlip .Society's silver modol was
vot((i to C:lie\alirr FVincicr fur tins coiiinumication. "

Vol. 49. No.230. June 1817. F f quired.



'^">0 A ncLv Modificalion of Nootli's Apparatus, &c,

quired. It may also be employed in a great variety of other

siluations with ecjual convenience ; as it is quite immateriaA

whether the levers, A B, are suspended from above, as in this

instance ; below, or even side-ways ; and their points of suspen-

sion may likewise be varied, when necessary, by a suitable pro-

vision in their construction, so as to be placed either nearer to

the wheel and axle, in order to act upon them- by the handle, (<,

with greater leverage, to gain power ; or further from them, to

gain time; as the handle, (i, then moving in a circle of lesser

diameter, can consetiucntly be turned more swiftly about.

cm. A 7I8W Modification of Nooth's Apparatus^ and of
\Velter's Tuba of Safety :—The Chrysopra<:e sulmitted to

the Oxiliydrogen Blow-pipe. Communicattd ly J. Murray,
Esq.

To Mr. Tdloch.

Sir, — llAViNG ff)und the apparatus, of which the drawing;

accompanying this is a correct portrait, a usefid instrument in

my ovv-n manipulations, and considering it a valuable simplifica-

tion of Nootii's apparatus, as the safety-tube is an improvement
of that of Welter,—Mr. Steele of this place, the projector, has

been induced at mv request to permit me to submit it to you ;

which I now do, in the conviction that it will be found an im-

portant acquisition to the chemist.

I am respectfully^ sir, your most obedient servant,

Greenock, Mny 31, 1817.
' '

J.IMURRAY.
P. S. I have submitted the c/irysoprasf; to the flame of the

oxihvdrogen blow-pipe. This gem, whicli is silex coloured with

oxide of nickel, has been among the most refractory substance^

which I have vet exposed to its energy. Soon after it i)ecame

intensely red hot, it lost h'i colour and became white tinged v.-ith

yellow. The edge of the jwlibhed ciystal seemed abraded, and
fractures were dibcoverablc in the crystal ; but fusion was not

evident. J. M.

Dsscripiion of Steele's 'Modification of Nooth's Apparatus,

and (fW'ELTERii Tube (f Safeiy.

A is a globular receiver, to contain the liquid required to be

SftJjurated v^'ith the gas arising from the retort B.

C is a quilled ballooH^ the quill of which is accurately ground
into the neck of A. and nearly reaches its bottom.

Into the neck of the balloon, C, a safety appendage, D, is

fitted ; t!ie bulb of ^-idiich raay contain a Airther portion of the

liquid to be Liatuia^ed (or tactcury, if a greater pressure be re-

quired),.
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Improved Method of worhvg a Capstan. 451

quired) . The gas evolving from the retort presses on the surface

of the liquid in A, and causes it to ascend through the quill into C,

until the orifice of the tube being left open, it necessarily bubbles

through the liquid ; and what does not combine with it, passes

through the fluid in the bulb of the safety-funnel, D ; and raising

the liquid into the upper cup, finally escapes. In the event of

a vacuum in the retort and lower receiver, it is obvious that the

air has free access through the communicating tubes of the safety-

funnel and quilled balloon.

The impregnation is very soon effected, as the pressure is great,

and as the several parts are fitted by accurate grinding. Much
time is saved, and inconvenience, from the usual mode of luting

being avoided.

CIV. Improved Method of tvorki))^ a Capstan. By Lieut.

M. SnULDHAM, R.N.*

Sir,— X P.F.G leave to present to the Society a very simple con-

trivance of mine for applying, with much ease and dispatch, an

additional power to a capstan when required. The method has

been tried on board His Majesty's brig Cordelia, and was found

to answer. Many naval officers have also approved it, deeming

the contrivance a particularly useful one when applied to a ship's

capstan.

1 have the honour to be, sir.

Your obedient humble servant,

No. 49, Great Titcbfield-street,
MoLYNEAUX SliULDlIAM.

Apiil9, 18IG.

ToC.Taijlor, M.D. Sec.

Copy of a Report of Lieut. George Eyre Powell, First Lieu-

tenant of His Majesty's Brig Cordelia, relative to Lieut.

Shuldham's Method of applying more Men to the Capstan.

I have had an opportunity of trying your plan on the cap-

stan ; it answers in every respect as you stated. Indeed, it is

too great a purchase ; as, yesterday morning, against a strong

gale and tide, I clapped on your swifter, and had the pleasure

to carry away a seven-and-a-half-inch messenger : got the mes-

senger removed to a fresh part, and carried it also away ; so you

may judge there vvas no foolish wind or tide. I was afterwards

obliged to have recourse trt a runner and pendant. The mes-

* From tlie Transnctiuns of the Society for the Encouragement of Arts,

MuunJ'ucturts unci Commerce, for tlic jrar lUlG.—The silver iiicilal was
voted tor this coininiinicatiuii, uiid u model yf' the ritpvtan is preserved in

the Socieiv's rrpo'^itory.

F f 2 sender
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seiiger was quite new when we left this place, and had net been
used more than five or six times."

(Signed) G. E. Powell, First Lieut.
.Shocrness, Feb 9, 1810. Brig Cordelia.

To Lieut. Sfmldhumj &>c.

Certificate.

T hereby certify, that I have seen Lieut. Shuldham's con-
trivance for the application of additional men to a capstan, when
it is required to have a great strain, and have no doubt of its

efficacy ; and as it is not attended with any trouble or expeiisf,

I thiidv the invention, when known, will certainly be generally

adopted, its ' mplicity and utility being so obvious.

April 20, isij. (Signed) A. Brovv^n, Commander, R.N.

Reference to the Engraving of Lieut. Shuldham's improved
Method of working a Capsta7i. PlateV. fig. 2.

In addition to the usual manner of placing men between the

capstan bars, the ends of the bars should have notches or gaps
made in them, in which an endless rope, A B, is received, and
passes through two pulley blocks, C D; thus forming two straight

lines, along which men being placed, can act by pulling the ropes

in the most efficacious manner upon the capstan.

CV. Observations on the peculiar jUlernafions in the Colour cf
Antares, or the bright Star in the Heart of the Scorpion, com-
pared with that of other Stars. By Thomas FoRSTER,£$g.

SiH,— 1 HAVE heretofore hud occasion to notice the mutations

in the colour of the light of some of the larger fixed stars, and
have commiinicate.d such observations through the medium of

your Magazine. I have now to commemorate the great, and, I

may say, unusual brilliancy of this phsenomenon observed last

night in the star Antares, which has aiTorded an opportunitv,

during the serenity of a long summer's night, of minutely observ-

ing and defining it, together with the concomitant twinkling.

Al)out 9"'^ 35' I first noticed it. The star twinkled a great deal

;

and this motion called twinkling, seems to consist of successive

dilatation and brightness, and of apparent contraction and dull-

ness, alternating with each other. The alternating colours are

deep red and bright white with a tinge of blue. To be more
expUcit, I have compared the red colour to the colour of cop-

per filings ignited with gunpowder in the pyrotechnical Jerbs,

and the white colour to ignited steel filings. The red colour

happens iu general just at, or a little befoie, the maximum of

the
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the twinkle, or bright apparent dilatation of the star. It seems

to occur only once in the course of five or six dilatations, though

now and then oftener: I could not distinctly ascertain any re-

gular periods of it. The intervening colour of the light hardly

varied, except in the brilliancy of.the twinklings. Being at Tun-
bridge Wells, on very high grouiid, I watched the phenomenon
during great part of the night: sometimes the red colour was

very intense and blight, and was followed by an almost disaur

pearance of the star by the apparent contraction. I do not

know whether I use terms sufficiently explanatory; but it is dif-

ficult, in describing phsencmena not much treated of before, to

select the most appropriate terms. I hope I shall convey to

the reader a tolerably clear idea of the fact, and that corresponding

observations will be made. I noticed this appearance six or

seven years ago, in the month of September; l)ut it has certainly

increased since that time. I may observe also that the twinkling

of Antares is greater than that of any other star visible at the

same time. As the above-mentioned alternation of colour is vi-

sible in several other stars, T have noticed them,vv'ith some of the

peculiarities attending the changes of their light.

1. Antares in mean longitude 8' 7° 14' 24''; mean south

latitude 4° .30' 48". Has the greatest twinkling, and most

intense red colour alternating with white in the most irre-

gular manner.
2. Betalgeus, or a Orionis, mean longitude 2' 26^ 14' 2G'

;

south latitude IG" 3' 50". Alternations of red and yellowish,

not so distinctly marked as the hi'^t, and the times of the

red bear a greater proportion to those of the yellow.

3. Aldcbara?!, or a Tauri, 'longitude 2' 7° 16' 26"
; south lati-

tude 2 ' 29' 16". Alternation still less conspicuous.

As the above stars are in very different places in the heavens,

and as the stars about them do not show the least alternation; so

I think the change of colour cannot depend on any thing in our

atniosplsere, but must attend some alteration going on in the

alternating star. I must observe also, that this phxnoirienon is

seen only in the red stars ; it is faintly ob'^ervable in ArcturuSy

but wholly imperceptible in Lt/ra, or the bright star in the Eagle.

In St/riiis it is faintly observable, but perhaps th.e least so of all.

Sijrius is reported by the old astronomers to have been a red

star ; and perhaps the alternation 1 allude to, may be somehow
coimccted with the more permanent change of colour of varying

stars. The phaenomcnon js seen with refracting (and probably

also reflecting) telescopes, and certainly deserves the attention

of astrononicrs. I am, sir, &:c.

S|)ii L(Mlf;c, Tiu)hrid.t;e Wells, ThoM.\S FoRSTEB,
June 20, 1817.

Ff3 P. S.
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P.S. I saw the phsenomenon alluded to iti the Journals, inX'?o,

in longitude 4' 27° 2V 50". It appeared in the telescope jn'=t

above Regulm, like a small yellow star,

CVI. Notices respecting New Books.

The Philosophical Tra?isaclions of the Royal Society of London

for 1S17, Part I. has just been published, and contains the

following papers :

I. x\.N Account of the Circulation of the Blood in tlic Class

Vermes of Linnaeus, and the I'rinciple explained in which it differs

from that in the higher Classes. By Sir Evcrard Home, Bart.

V.P.R.S.— II. Observations on the Hiriido vidgaris. By
James Rawlins Johnson, M.D. F.L.S. &c.—HI. On the Effects

of Galvanism in restoring the due Action of the Lungs. By
A. P. Wilson Philip, Physician in Worcester.— IV. An Account

of some Experiments on the Torpedo Electri/s, at La Rochelle.

By John T. Todd, Esq.—V. A Description of a Process by which

Corn tainted with Must may be completely purified. By Charles

Hatchett, Esq. F.R.S.—VI. Observations on an astringent Ve-

getable Substance from China. By William Thomas Brande,

Esq. Sec. R.S.—VII. Some Researches on Flame. Bv Sir

Humphry Davy, LL.D. F.R.S. V.P.R S. — VIII. Some new
Experiments and Observations on the Combustion of gaseous

Mixtures, with an Account of a Method of preserving a con-

tinued Light, in Mixtures of inflammable Gases and Air, without

Flame. By Sir H.Davy, LL.D. &;c. &c IX. De la Structure

des Vaisseaux Anglais, consideree dans ses derniers Perfectionne-

ments. Par Charles Dupin, Correspondant de I'Institut de

France, &c.—X. On anew fulminating Platinum. By Edmund
Davy, Esq. Professor of Chemistry, and Secretary to the Cork
Institution.—XI. On the Parallax of the Fixed Stars. By John

Pond, Esq. Astronomer Royal, F.R.S. Apjiendix to Mr. Pond's

Paper on Parallax.—XII. An Account of some Fossil Remains
of the Rhinoceros discovered by Mr. Whitley in a Cavern in-

closed in the Limestone Rock from which he is forming the

Break-water at Plymouth. By Sir Everard Home, Bart. V.P.

R.S,—Meteorological Journal.

Sir John Sinclair's Code ofAgriculture.
However doubtful or mysterious the art of Agriculture may

have formerly been considered, yet by the various improvements

which have been made in that art, and the great increase of

knowledge which has of late years been amassed;, the difficulties

attending
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Httcnding the practice of an improved System of Husbandry 'nave,

ia a considerable de_!!,rec, been removed, and its principles h?:\e

become so much simpiltied, and so well Uiiderstood, that the time

has at last arrived, when' it is possible to undertake the arduous

task of drawing up ".4 Code of ylgrkulture."

Till the present period had arrived, this could not have beeii

attempted with any well-founded hopes of success ; for so many
able and well-informed individuals had never, in any former era,

directed their attention to agricultural pursuits ;— so much ca-

pital had never previously i>een employed in the cultivation of

the soil;—so many practical farmers had never before published

the result of their experience, and observations on agricuitaral

subjects ; nor had those minute operations, on the due execation

of which the success of tiie farmer must in a great measure de-

pend, been ever formerly so distinctly pointed out.—Hence the

superiority of the present era for such an undertaking.

Aiid if such a work were to be attempted at this time, there

is perhaps no individual on whom it was so incumbent to en-

deavour to prove that it might be executed, as the person who
now ventures to offer the result of his labours to the public. On
this suggestion, the Government of Great Britain established a

Board of Agriculture, and Internal Improvement ; under whose

auspices the greatest exertions were made to collect useful in-

formation, as a foundation for such a work as the one now pro-

posed, the publicatiou of which, from the commencement of the

new Institution, was in his contemplation. A great body of

valuable materials having been thus amassed*, what could be more

desirable than to reduce the substance of the whoL% into so mo-
derate a compass, that it would require neither much expense

to purchase, nor much time to peruse ? How far it is practicable

to carry such an idea into effect, the reader will tvoon have an

opportunity of judging.

But to enable anv person to undertake such a task as the pre-

sent, it was not alone sufficient that he had access to book-^,

however munerous, or however valuable the inform.ation they

might contain. It was necessary for him to converse with farm-

ers, to discuss the various subjects connected with agriculture,

with practical men ; to survey their farms ; to examine their va-

rious practices on the spot j to compare the systems of different

* For tl);it purpose, the a^riciiltiiral cirnim'-taiiC'.'S of every district in

rfic kinjjfldin were mimiti-ly examiiiccl, mid llcports puiilished, of the store

tjf tlie several Counties of En<:laiid, in 47 volinnes octavo : and of Scotjanil,

in 30 volumes uiore. Srvcn volumes of Comnmnications, in (juarto, and
several other works on specific suLjects, have also been publislied by the

Hoard ; an<l this national undertaking was completed at an cxpcnso of

nearly two hundred ihousand pounds.

F f 4 countries—
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countries—and, above all, to be himself a fanner, and that ntt-

a great scale. These advantages have not been vvantuig on the

present occasion*

After considering deliberately how the proposed plan conld

best be executed, the follovving appeared to him the most simple,

and the most comprehensive that he could devise.

I. To consider those " preliminary points," to which a farm-

er ought to attend, otherwise he can never expect to carry on,

in a successful nianner, any system of husbaiulrv. These parti-

culars are.—Clin.ate ;—Soil ;— Subsoil ;—Elevation ;—Asj^ect
;—Situation;—Tenure, whether in property, or on lease;

—

Rent; Burdens on, and Size oJ' the Farm.
II. To inquire into the nature of" Those means of cultivation

,

which arc. essential to insure its siiccess: these are Caj^tal ;

—

Regular Accounts;—Arrangement of Agricultural Labour;

—

Farm Servants;—Labourers in Husbandry;— Live Stock;—

•

Implements ;—Agricultural Buildings ;—Command of Water :
—

Divisions of Fields;—and Farm Roads.

III. To point out " The various modes nj' improninp^ hand,"
by Cultivating Wastes ;—Inclosing;—Draining ;-^Mamiring ;

—

Paring and Burning ;—Fallowing ;—Weeding ;—Irrigation ',
—

-

Flooding ;—Warping ;—^Embanking ;—and Planting.

IV„ To cxplaiii " The various modes of occupying Land," in

Arable Culture ;—Grass ;—Woods;—Gardens ;—and Orchards
;—and,

V. To offer some geiieral remarks on " The means of im-

proving a country." By diffusing Information ;—By removing

Obstacles to Inijjrovement ; and,—By positive Encouragement.

This work is intended to form one large volume octavo (and

will be published eafly in August), in the bodv of which, general

principles can alone be dwelt upon. Where particular informa-

tion is necessary, it will be inserted in notes ; and wliere the sub-

jects are of great importance, and require niin.ute details, it is

proposed to consider them in separate dissertations.

An Inquiry into the Abuses of the Chartered Schools in Ireland,

with Remarks on the Education of the Lower Classes in that

Country. 8vo.

An Essay on the Nature of Light, Heat, and Electricity. By
C. C. Rompass^ Barrister at Law. 8vo.

Remarks on Insanity, tending to illustrate the Physical Sym-
ptoms and Medical Treatment of the Disease. By Thomas
Mayo, B. M.
The 1st number of a new Quarterly Journal has just appeared,

entitled. The Continental Medical Repository: exhibiting a con-

tihc view of the latest discoveries and improvements made on tlie

Continent
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Continent in Medicine, Surgery, and Pharmacy, conducted by

E. von Embden, assisted by other gentlemen of the Faculty.

The third volume of the Zoological Miscellany will be pub-

lished in September, illustrated with iit'ty-nine coloured plates.

The long-expected work of Dr, Spur2heim on Insanity has at

length issued from the press. It contains some excellent and
})erfectly new observations on this hitherto obscure disease. But-

perhaps the most important pari: of the work is that which re-

lates to the covfinetnent of person'; suspected of insanity, on the:

part of their relations, &'c. ly the mere declaration of an ig-

norant practitioner of medicine that the patient is mad. The
author also takes particular notice of the neglected state of
madhouses, and of the hardships svfered by the insane in lunatic

asylums, and proposes many useful plans for their improvement.

The principal doctrine maintained by the author is, that the dis-

eases of the mind are always diseases of the brain, which is the

organ of the manifestations of the mind in this its worldly state

;

and that thev should be treated on the same pathological prin-

ciples as other disorders of material parts. In the preliminary

observations, are some very useful remarks on the distinction

always to be made between the snjxpresnon, thefatigue, and the

exhaustion of the vital poioer; and a reference is made to a cu-

rious work of Dr. Gall's, on diseases, which would be a very use-

ful work if more known, and translated into our language.

In the press, The Principles of Diagnosis, by Marsha!! Hall,

.M.D. &.'c. This work is founded entirely on the extor'.ial ap-

pearances of morbid affections. It embraces, 1. A view of the

countenance and attitude of patients, inasmuch as tlicv are

plainly characteristic of diseases. 2. Thd symptoms of diseases,

considered in tlieir modification^, and in relation to particular

affections. 3. A diagnostic arrangement of diseases ; and, lastly,

their diagnosis.

A PaFt of this work will be published in July.

The Third Volume of Mr. John Parev's Mineralogical and
Agricultural Survey of Derbyshire will lie published early in .luiy.

This volume completes the Survey of that interesting County,
which was made by Order of the Board of Agriculture, and con-

tains a full Account of the Surfaces, Hills, Valleys, Rivc;-, Hocks,
Caverns, Strata, Soils, Minerals, Mines, Collieries, Mining Pro-
cesses, &c. &c. Together with some Account ot the rece'.it

Discoveries respecting the Stratification of England ; and a Theory
of Faults and Denudatcd Strata, applicable to Mineral Surveying

and Mining.
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John Harri-on Curtis, esq. Aurist to His Royal Hig'uir.js tfie

Piiiice Recent, and Surgeon to the Royal Dispensary for the

Diseases ofthe Ear, is ahoiit to pul)lish A Treatise on the Phy-
siology and Diseases of the Ear, containing a comparative View
of its Structure and Functions—and of its various Diseases. This
AVork is intended chiefly for deaf persons, and uill be accompa-
racd with ati interesting Copper-plate, representing an invention

of an Artificial Ear, made in France, and which very much in-

creases the collection of Sound; but Mr. Curtis has made consi-

derable improvement in this invention, which occasions the sound
to enter with double force, by its behig applied over the natural

Ear.

, Mr. Thomas Forster has in the press, and will shortly publish,

A Monograph of tlie geinis, Hirvvdn, win'eh will contain a col-

lection of the evidence hitherto collected for and against the ques-

tion of the migration of tlie svrallov/ tribe ; with numerout^ anec-
dotes. It will be illustrated b} bgures of the four British species.

I am happy in being able at length to announce the speedy

publication of the First Part of the very useful Set of Arithmetical

'i'ables, by Henry Goodwyn, esq. which were first introduced to

ti:e notice of my reader^;, in a communication from his friend

I^Ir. Farey sen.^', inserted p. 3vS3 of the xlviith volume. Every
ot;e used to calculations must have experienced the labour at-

tending the reduction of vulgar fractions to their equivalent de-

cimal frnetions, although the denominators niay be small, as

under 100, W ma?n/ places of figures are wanted ; and the dan-
ger there is of making mistakes in such cases. And few persons

are much versed in figures, without having very frequently seen

the still greater labour and difficulties attending the reverse of

the above process; viz. the reducing of a decimal fraction to its

equivalent vulgar fraction, when such be correctly practicable,

or othervi'ise, of finding i/ie nearest vulgar fraction thereto ex-

* I beg here, to correct an inaccuracy and ovpr-si:;lit svhicli occurred
hat iriontii, in the hasty :iiid very compressed abstract whicli, tor want of

room, I was obliged to give iii p. 345, of the Labours of the Math(.n)atical

Class of the Institute of France; wherein the natnc of jVJp. Farey follows

that of M. lapUice, by ntistahc, instead of tlie nanie of jIJ. Cuiicht/, whom
the Secretary to the Institute mentions, as having given a general dcmon-
s-tratioii of the curious property of vulgar Fractions, which Mr. Farcy had
published in the Piiilosopliicai Alagazine. Mr. Farey 's Uite Communication
to me on the subject, wliicii I have given in a Note in the page quoted,

correctly refers to what had appeared in the '^ Analijse den J'ru7)uux," ike,

with respect to himself, and the error mentioned, lay entirely with me:—
Ii\ line 7 from t!ie bottom of the Note referred to, for anji, read my.—
JEditou,

pressed
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pressed in small numbers; as for instance, les'-^ than 100, in

either of its terms. Both these operations, Mr. Goodwyn's
Fiiblcs are calculated to perforin by mere inspection; and in the

latter particular, especially, to save much time to ca!cu!atorr-j as

well as secure greater accuracy to their results.

But Mr. Goodwyn goes a great deal further, a? the title of

his intended work imports; viz. a " First Centenary of a Series

of complete Decimal Quotients;" because, this Table will admit,

the taking out by inspection of the complete value in each case

of every fraction between -^^^ and
-^-l

; that is, with as many
places of decimals, as is requisite, either for the same terminat-

ing or circulating, as the case may be : showing all the various

decimal circles belonging to each division under 1025.

The elaborate T. bles of the same kind, intended to follow, if

the present intended ones are favourablv received, will carry

Mr. Goodwyn's series of complete decimal quotients, to ^l\',
or even to -fC-H? ^''^ present extent, as 1 understand, of hi>

truly laborious and curious calculations. An Introduction is in-

tended to explain and shov^ examples, of ail the various uses of

the Tables.

CVII. Proceedings of Learned Socielles,

ROYAL SOCIETY.

June 5. A. PAPER by Dr. Leach, of the British Museum, was

read, contctiniiig some observations ou a new genus of marine

animals inhabiting the argonaut and nautilus shells. It was ob-

served by Sir Joseph Banks, that the animal found in these shells is

not the fabricator of then), but a parasite which has taken up its

occasional aljode there when it chooses to shield itself from the

direct action of the waves. This ingenious opinion has been pro-

mulgated several years; but no direct contirmation, or gromida for

rejecting it, had hitherto fallen under the observation of na-

turalists. The late expedition to the Congo river has enabled

Dr. L. to verify the truth of the learned President's observation,

and furnislied him with an opportunity of examining nhnutelv one

of these animals, and ascertaining to what genus it properly be-

longs. He described the means by which the animal attaches

itself to the empty argonaut shell, the manner it leaves and re-

turns to it, and the organs necessary for such migrations, .

Sir E. Home, hart, also presented a paper somewhat similar,

detailing his remarks on tiie mode and period of generation of

the animals fouud in nautilus and argonaut shells. He found

them to be oviparous animals, to be nourished nearly like snails;

and.
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and, what removes all doubt respecting the origin of the shelb,

lie was so fortimate as to discover some of the animal's eggs on

their margin,which satisfied him that they could not be the makers

of their actual habitation. He then detailed tlie natural historyof

snails, whose progressive changes he considered as exactly cor-

responding to those of the animals in question ; he observed

that the eggs of snails, which are found in little white clusters',

each egg being about the size 6f a coniuion pin's head, and well

known to gardeners, are altogether about 24 days in changing

from the state of eggs till the perfectly-formed snail can creep

from its nest. His description of the eggs and the yolks both

of snails and the animai in the nautilus, showed their great si-

milarity; and he concluded that it satisfactorily demonstrated the

justness of the President's p'^evious observations oi: tlicse shells.

.June 12. 19. Sir Wuj. Herschei communicated a paper on the

system of the scattering of the stars, and the best mode of di-

viding them into classes, so as to form a correct and convenient

catalogue. The reading of this paper occupied the attention of

the Society both these evenings.

The President and Council have adjudged the Gold and Silver

Medals on Count Rumford's Donation to Sir H. Davy for his

Papers on Combustion and Flame, published in the last Volume
of the Philosophical Transactions.

ROYAL MEDICAL SOf FETY OF EDINBURGn.

The Royal Medical Society propose as the subject of a Prize

Essay, the following question :

'' What changes are produced on atmospherical air by the

action of the skin of the living human bodv?"
The members only are invited as candidates. The disserta-

tions are to be written in English, French or Latin, and to be

delivered to the Secretary on or before the 1st day of December
next. To each dissertation must be prerised a motto, and this

motto is to be written on the outside of a sealed packet con-

taining the name and address of the author.

PHILOSOFHICAI, SOCIETY, LONDON.

The Anniversay Meeting of the Philosophical Society of Lon-
don was held at the Society's Rooms adjoining Scots Corpora-

tion Hall, Crane Court, Fleet Street, on Thursday the 12th of

.Tune. The following noblemen and gentlemen were chosen

Officers and Council for the ensuing year.

President^

Right Hon. The Earl of Carysfort, K.P. F.R.S. F.A.S. D.C.L.

Vice-
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Vice- Presidents.

Right Hon. Lord Henniker, F.R.S. F.A.S.

Sir.J. C. Hippisley, Bart. M.P.LL.D. F.R.S, F.A.S.

Isaac Hawkins BrownCj F.R.S.

Rev. W. B. Collyer, D.D. F.A.S.

Olinthus Gr<?gorVj LL.D.
Rev. Abraham Rees, D.D. F.R.S. F.L.S.

James So\verl)y, F.L.S. G.S. \'/.S.

J. F. VaiKlercom, F.G.S.

Treasurer and Honorary Secretary^

Thomas Joseph Pettigrew, F.L.S.

Registrar^

John Miors. Assistant ditto, T. R. CroBiwelL

Curators,

W. C. Pettigrcvv; T. J. A.rmlger.

Oratorfor \^\^.

John Mason Good, F.R.S.

Council.

Tliomas Adams; James Andrews; Jonathan Barber; Rev.

Geo. Bathie, D.D.; Thomas Bedder; Benjamin Bensley; Clarke

Burton; John Thomas Cooper ; Geo. Dudley; Thomas Fisher;

Charles F. Forbes, M.D.; H. C. Hodge; Samuel Meadows;
B. H. Smart; Peter Thomas ; Richard Thompson ; Thomas
Tucker ; Rev. T. M. Young, LL.B.
The Anniversary Oration was delivered by Dr. Gregory, and

.will sliortly be pulilished. It was very numerously attended, a.i

was also the dhmer; and many excellent addresses made bv
His Roval Highness the Duke of Sussex, who wa^> in. the chair

;

h\ Lords Erskine, Henniker, &c. ; Drs. Gregory, Mason, Coliver;

Messrs. Coleridge, Pettigrew, Sjc. &c.&c. A volume of Trans-

actions of t'lio Society is now in the press, and will appear about

the close of the present year.

( ALKDONIAN HORTI<:ULTURAL SOCIETY.

At a General Meeting of this Society iield on the lOtii June,

the t^^llowinu: communications were read to the meeting, and
excited considerable interest

;

1. On the Maturation of different Kinds of Fruit bv artificial

Heat, after Removal from the Tree ; by James Howison, esi).,

Douglas.
- 2. Account of a new Variety of early Potatoe called the Kil-

.spindie Bloom ; by the Rev. Dr. Don.
3. Account of a simple Method of ventilating Hot-beds with

Air moderately heated ; by Alexander Keith, esq., of Ravelstone.

4. On
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4. On the best Method of pitting and planting Trees on bare
moorish Ground ; by Mr. John Young, of Perth.

5. On the Advantages of removing the hard and scaly outer
Bark of Fruit Trees, See. ; by Mr. Thomas Thomson.

Mr. Jardine, one of the Vice-Presidents, announced, that he
had received from Dr. David Whyte, of Bombav, a packet con-
taining seeds of some curious and rare plants to r^e presented
to the Society, It was agreed that the seeds should be trans-

mitted to the Royal Botanic (harden, and tlie thanks of the
Society communicated to Dr. Whyte.

FREyCH ROYAL ACADEMY OF SCIBXCES.

Skli7ig of2Uk March, 1817.

M. Desfontaines read a very ample Report upon a memoir of

M. Desvaux, intituled Dhposilio metliodica Generum Lycopo-
d'lorum et Filicum.

The work of M. Desvaux furnislies us with some new genera,

and one hundred and ten species of ferns not hitherto described.

Their characters arc exposed with exactness, and accompanied
with designs. The author adds some obrservations upon many
other ferns already known, and critical notes on their synoDyms.

MM. Ampere and Cauchy made a Report upon a memoir of

M. de Mangold, *'On the NIanner of calculating Interest."

It is known that when w'e take the interest of 5 per cent, at

the end of a year as the product of a compound interest, the

capitals increase not in arithmetical but in geometrical pro-

gre'^sion ; so that, for example, to obtain the sum of capital at

the end of six montlis, it is necessary, not to add to the original

capital 21 per cent, but to multiply that capital by the square-

root of l-l-l-20th, which gives a result somewhat less than by

tlie other process, the geometric mean between two quantities

being always less than the arithmetic mean. The tables which

M. Mangold has constructed are intended to facilitate the cal-

culation of compound interest for any given number of days,

and in the opinion of the reporters they will be found of great

utility.

March 31.—M. Burckardt made a Report upon the New Or-

reries of M. Jambon.

The one which has been presented to the Academy is very

complete. It represents the motions both of the old and the

new planets—the diurnal movement of the earth—the parallelism

of its axis of rotation—and the nodes of the lunar orbit. The
rcpoilor.i expressed thcinsclve'^ highly satisfied with it.

SOCIETY
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SOCIETY POR THE ENCOURAGEMENT OF INDUSTRY IN FRANCE.

Ge7ieral Meeting, i)thJpril 1817.

The meeting having been opened under the presidency of

Cimnt Chaptal, the SccTctnry Baron Gerando proceeded to read

a Report of the hibours of the Society during tlie preceding year.

In the department of experiments and observations, notice is

taken of a siphon presented to the Society by M. Landren, which
has two branches that convey at the same time both water and
air, and is supposed by the inventor to be capable of renewing
the air in mines. The cominittce of the Society to whom it was
remitted, had not been able to form a judgement of this inatni-

ment, but from very imperfect models, and from reports tlie

results of whicli they have not been able to verify. Similar in

some respect to tlie tinman's pump of Seville, and the horns of
the Catalonian forges, it can introduce air into furnaces and
mines at all times when there is an opportunity of carrying off

the water eniploved or deposited ; but in the one case the humid
air unavoidable l)v this method, must in the opinion of the com-
mittee be injurious to the fusion of the metals; and in the other
case the chance they think is greater, of tlie noxious gases com-
mon to mines being aspired, than of their being displaced by the

introduction of new air.

Among tiew improvements of existing processes, the attention

of the Society was particularly directed to the perfection to which
the preparation of platinum had been brought. Not only is the
mode of purifying it most complete; but little ductile as it seems,

it is now reduced into leaves as fine as those of gold. MM. Ciio"-

and Contourier of Paris have presented to the Society a vase of
platinum, purifted according to the process of M. Breant, assavej-

to the Mint, which is formed of one single leaf without soldering,

contains 160 litres, and weighs ITti kilogrammes (31 lbs.). The
cost is 18 francs per ounce. The vase is intended to be em-
ployed in the concentration of sul|jluuic acid. It is but just, the

Report adds, to observe tiiat Janety the younger was the fvist

to fabricate vases of platinum of a large size, but not without,

soldering. This artist furnishes the metal at present at 14 francs

llie ounce, either in plate or wire.

The most remarkable of the new inventions which have been
submitted to ti>e Society is one of a portable anemometer, con-
structed by M. Regnier. The idea of it was suggested to the

iiiventor by M. Butfon. It has been applied in a very ingenious

manner to make a hall clock indicate not only the force and
direction of the wind, Imt even the nuixlnuun of action whicli it

has exerted during the absence ol the obici ver.

evil I. //;-
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CVIM. Inlelligence and Miscellaneous Articles*

HYPERSTHENE ROCK.

XyR.MArCuLLocH has given this name to anew rock which he

has discovered in Scothind. He has found it in two places ; in

the island of Sky, and in Airdnaniurchan. In the former it con-

stitutes the great and picturesque mass of mountains known by
the name of the Culin hills ; but is not limited to them, as Dr.

M. has found that the hills vvhich lie inmiediately to the east of

these, and which encircle the romantic valley of Coruisk, are

formed of the same rock : he even suspects that a portion of Bla-

ven also is composed of it. Dr. M, ascertained the existence of

this rock five years ago, pointing out to travellers at the same
time the picturesque and sublime scenery of the spot where it is

l^mnd, at tiiat time unknown out of the island, and scarcely in-

deed known to any vvithin it, except the proprietor Mr.Macalister

of Strathaird and his shepherds. Our readers are douljiless ac-

quainted with the popular poem, " The Lord of the Isles," in

which it is described ; the curiosity of the poet having, fortunately

for the public, been excited in conse(]ucnce of that re]>resentation.

But the descriptive jiowers even of Walter Scott fail to convey an
idea of that which exceed > as far the powers of poetry as it does

those of painting. Loch Scairg must be seen to be felt; nor will

the traveller repent his labours, if the only reward of his High-
land tour should be a day spent among the wild mountains that

surround this romantic spot. We shall render both the traveller

and the mineralogist an acceptable service, by informing them of

a route not descriljed by the Scottish tour-books, and by faciH-

tating their movements in a country but little known-^-fully as

little to the lowlanders beyond Cheviot, as to us southerns.

There is an excellent road of forty miles from Fort William to

Arjisaik, whence there is a ferry to Ardavasar in Sky. Roads
that can be walked, or traversed on a Highland pony, lead from

here to Kilbride, Tarskairg, Gillan, Ord, and other towns on
•the west side of Sleat, whenee boats can be procured, in which

the voyage to Loch Scairg may be completed in a day; or the

traveller may set up his quarters at Broadford, and thence make
his excursion with perhaps greater facility. It is not accessible

by land.

The mountains composed of this rock are remarkable for their

rugged outlines and dark colour ; from which causes they are di-

stinguishable far at sea, being strongly contrasted with the neigh-

bouring hills. They present the general features of granite, the

rocks being disposed in large continuous masses with curved sur-

faces, and sometimes appearing to form large concretions of an

oblatt;
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ohLate spheroidal sliajae. This rock is singularly durable ; seem-
ing to undergo no waste capable of generating a soil, either upon
the surface or at the feet cff tiie mountains. Hence they pre-

sent ari aspect of entire desolation, their whole visible declivity,

where they surround the lake, being brovvn and bare, with scarcely

a mark of vegetable life.

The geological relations of this rock are ascertained, not only

by its intimate connexion with the greenstone, basalt, amygda-
loid, and sienite, that form the greatest part of the island, but by

its actual overlying position on beds of red sandstone, which are

fully described in Dr. M.'s papers before the Geological Societ)',

from which we have extracted these circumstances. Hyper-
sthene rock is therefore a member of the trap family ; and we
tliink there is reason to conclude that it is also of later origin

than the lias formation—a reason derived from the author's ac-

count of the other parts of the island.

There are many varieties of structure and appearance ; but the

varieties of composition seem reducible to three : hypersthene

\vith greem'sh compact felspar, with dark purple ditto, and with

crystallized felspar approaching to glassy. The concretions vary

ir-uch in size : when large, the nature of the rock is easily ascer-

tained ; when minute, it is easily mistaken for greenstone ; since

tile hypersthene may be confounded with hornblende, a mistake

which the author suspects to have been often made. The purple

felspar resembles that of Labrador, but is never iridescent. Con-
temporaneous veins traverse the rocks in many places, containing

very large concretions, and affording fine specimens of the several

Tuineral substances. It must also be added, that veins of oxidulous

iron ore are for.ud in it ; and that crystals of this substance of

a tetrahedral i'orm constitute in many cases an integrant part of

the rock.

It is probable that a similar rock is the birth-place of the hy-

persthene and purple felspar of Labrador, and that it will be found

hereafter in many places where it has either been overlooked,

or confounded with common greenstone. It has generally hap-
])ened in the history of mincralogical discovery, that a substance

lias been foimd common when once it had been shown to exist.

We may instance the quartz rock of the same author, long over-

looked as an occasional substance of trilling extent, or confoundcil

uilh mica slate, and now proved to form a leading division of the

primitive rocks all over the globe, since it occurs in the moun-
tainous regions of India and southern Africa, occupying tracts of

great extent.

A proof of this is given in the author's discovery of the same
Hypersthene rock in Airdnamurchan, a spot frequently cxamine<l

by geologists. Here, as m Sl^v, it forms an oxtcuvivr trut, bi-
'

Vol. 49. No. 2:.U), June 1817. ^^ g ihcrto



I6ti C/inicoal'Fire.

theilo nii!staken for greenstone. This place is of easy access,

))oth by sea from Mull, and from the interior by means of the

Moidart and Airdnamurchan new roads.

We may terminate these remarks by suggesting to mineralo-

gists the necessity of examining more minutely into the supposed
greenstones of the trap family. There is reason to expect that

among these Augit Rock, also described in the ^ame memoir,
at Sky, will be found to occupy the place too often assigned to

greenstone. Mineralogists have for some time remarked, that

augit was found in trap rocks ; but the author above mentioned
has found it so prevalent, where formerly overlooked, or con-
founded with the greenstones containing hornblende, that he
has been induced to designate this member of the trap family

also by an appropriate term. It forms a large tract on the

north-east coast of ,Sky j and it seems moreover to constitute

nearly the whole trap formation of Rum ; besides which, we un-
derstand that he has traced it in many other parts of Scotland.

It is composed of augit and felspar^ both of these minerals being

subject to considerable variations, and the compounds therefore

presenting a great variety of aspects. When the augit is greeu

and the felspar glassy, as in some parts of Rum, the rock is easily

recognised ; when the former is black, and the latter of the com-
pact kind, it is more difficult to distinguish it from ordinary

greenstone. When extremely fine, it forms a rock not to be di-

stinguished from basalt by mere inspection. We expect a fuller

account of this important rock from the author, and of the way
in which it can, under all its aspects, be distinguished from com-
mon greenstone. The utility of the name will be apparent to all

who know the power that iiames possess in natural history of

directing attention to the objects of its pursuit; and there may
also be pointed out an important and new analogy thus proved to

exist between the traps and the lavas of modern volcanoes, of

which augit, and not hornblende, has also been recently shown to

be a principal constituent.

CHARCOAL-FIRE,
Notwithstanding tlie numerous accidents arising from burning

charcoal in close rooms, a correspondent assures u«, that he, as

well as several of his friends, to whom he lias recommended it,

has experienced almost immediate relief from cough and catarrhal

affections by sitting a few hours in his library with a chaffing-

dish of burning charcoal near his feet. He has found this prac-
tice so effectual a check to the effects of cold during the winter
season, that he can assuage even a violent catarrhal cough in

the course of a single day. It has even relieved persons with
weak lungs, and who are consequently subject to coughs during
the continuance of cold weather or easterly winds.

MR.
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MR. player's stove.

To Mr. Tiiloch.

Sir,—In that part of my paper describing ti^.e construction

of an ceconomical culinary stove, from which the extract relative

thereto was made, which appeared in your last Number, I ob-
serve that I did not make myself sufficiently intelligible with
respect to the direction of the flue which surrounds the oven.

After it has passed under the bottom, it rises and expands over

the side furthest from the fire-place, and thence passes vertically

round the back to the other side without ascending or descending.

For the channel, being two inches and a half" or not more than
tliree inches wide, necessarily occupies nearly or quite the whole
height of an oven of twelve inches in passing round the angles

at its back, as the section of the flue should not be much less

than t'lirty square inches in any part of its course to ensure what
is called a good draught.

I fear I was likewise somewhat obscure in describing the si-

tuations of the moveable stoppers, but these an intelligent work-
man will readily adapt to the flues. One may be placed in the
side furthest from the fire-place at the bottom of the back angle
where the flue ascends from under the oven over its side, and
passes round its back, for the convenience of cleaning these dif-

ferent parts ; another may open into the flue on the side of the
oven next the fire-place, at the bottom of the angle where it

passes from the back round that side ; the third over the oven-
door.

In submitting these remarks, I beg pardon for intruding so

much on your attention.

I am, sir, your obedient servant,
Alalmsbury, June 7, 1817.' RiCHARD P. PlaYER.

We are concerned to state the death of Richard Lovell Edge-
worth, esq. at Edgeworth's Town, Ireland, on Friday the 13th of
June, at the age of 74. He had been complaining for some time,

but was not thought to be in danger till within two days of his

death.

LIST OF PATENTS FOR NEW INVENTIONS.

To Philip Hutchinson Clay, of London, for his new combina-
tion of machinery for the purpose of repairing and improving
turnpike and other roads and highways, and preserving the same
in good order.—2 months allowed for lodging his specification,

dated 22d May 1817.

To
G g 2
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To Seth Hunt, of the United States of America, now rcsidiiio:

in Covent Garden, for a new improved escapement for clocks and
watches and chronometers, communicated to him hy a certain

foreigner residing abroad.—22d May.—6 months.

To Roger Didot, formerly a paper manufacturer in France, but

nowof Paddington, for certain improvements upon the machine'^

already in use for making wove and laid paper in continued

lengths or separate sheets.—22d May.—6 months.

To George Manwaring, of Marsh Place, Lambeth, for im-
provements in steam-engines.—22d May.—6 months.

To Seth Hunt, of the United States of America, but now re-

siding in Covent Garden, for certain improvements in machinery

for making pins, communicated to him by a certain foreigner re-

siding abroad.—23d I\Iay.—6 months.

To Charles Wyatt, of Bedford-row, coppersmith, for his new
method or methods for preventing any disadvantageous accumu-
lation of heat in manufacturing sugar.—3d June.—2 months.

To Benjamin Ager Day, of Birmingham, for certain improve-

ments in chimney ornaments, which said chimney ornaments are

so constructed, that they may be used for fire-screens, flower

sweet jars, time-piece cases, candlesticks, toast-stands, and vb.-

rious other purposes.—3d June.—2 months.

To Gabriel Tigere, Duke's Court, Bow-street, for his process

or method of manufacturing writing paper, in such a manner as

that it will be extremely difficult if not impossible afterwar<ls to

extract or discharge any writing from such paper.—3d June,

—

6 months.

To John Parnall, of St. Austell, Cornwall, for his method of

tinning, or covering with tin, sheets or plates of copper, brass, or

tiiik.— 10th June.—2 months.

To Thomas Whittle, and George Eyton, both of Chester, for

their improved kiln for the purpose of drying malt, wheat, oatt^,

barley, peas, beans, and other substances, by means of steam

assisted by air.— 10th June.—6 months.

Astronomical Phcenomena, July 1817.
n. H- M. D. H. M.

i. 53 ^ e'yff 22.19.22 O enters ^
7. b. 1 (I ^ 22. 0. 9 a £!:

8.14. 4 J in apogee 23. 0. O Moon in perigee

8 14. 6]) 125 « 24.13.26 ]) fi Ophiuchi
14. 7.47 D 132 a 25.21 20 ^ ^ t
15.11.14 P ij SI '^6. 1.36 D 0- /
18. 9 9 ]) V 111: 28.19. 2 D i ViJ*
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Meteorological Olscrvatioiis kept at IValthamstow^ Essex,from
May 15 to June 15, 1817.

[Usually between the Hours of Seven and Nine A.M. and the Thermometer

(a second time) between One and Two P.M.j

Date, Therm. Barom. Wind.

May
15 47 29-76 SE—SW.—Sun and clouds ; fine warm day,

59 a shower after 5 P.M. ; star-light.

IG 46 29-98 SW—SE.— Sun and hazy; very fine day;

64 star-light. New moon.

17 47 29;:)8 SE.—Cloudy and stratus; shower 8 A.M.;
65 fine day; star-light; siratJis NW.

18 57 29-70 SE—NE.—Clear and cw7;»//i; fine day; rain

59 from 3 P.M. to 5 P.M. ; cloudy.

19 46 29-30 NE—E.—Cloudy and windy; gray day; 4

54 P.M. rain began; verv rainy evening.

20 44 29-54 NE—E.NE.— Rainy/till about 10 A.M.;

53 showers, sun and wind; frequent rain all day;

set rain.

21 45 29-43 NE—W.NW.—Rainy; 1 P.M. rain; rain con-

47 tinued all day till 7 iP.M.,then sun and clouds

and wind; moon in a corona, and clouds.

22 43 29-44 W.— Cloudy; clouds; sun and wind; slight

55 rain at 8 P.M.; clouds; clear and moon.

23 47 29-44 NW—SW.—Cloud,; clear and wind; very

60 fine day; about 4 P.M distant thunder ; clear

night; ^\i(^\\t cirrost rat us KW.
24 44 29-49 NW—S.—Sun, and cirrostratus NW; cumu-

6 1 Instratus and sun ; slight showers after 2 PM

;

clear moon- and star-light. First quarter.

25 52 29-33 E—E.— Great showers and sun ; 1 1 A.M.

as great shower ; hail and rain; very showery

dav; fine clear evening.

26 52 29-22 ESE.—Clear and clouds; slight showers;

(J

J

fine day; cirroaimuli and clear.

27 55 29-44 E.SE—SE.— Slight rain and clear; wind and

til showers; fine day; moon- and star-light.

28 52 29-65 S—NE.—Hazy aiid sun; clouds and some

59 sun ; showers ; rain,

29 49 29-67 NE—N.—Rainy; great showers and wind;

48 very stormy day; cloudy.

30 47 29-78 NE.—Wind 'and' aV/05/;/-«/ztv; gleams of sun;

53 fine day; clouds and clear. Full moon.

31 44 29-88 NE—NW.—Clear and clouds; cumuli, and

58 wind; clouds and sun; fine day; star-light.

G g 3 Juue
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.

June
1 47 29-78 NW—W.— Bright sun 3 sLialus NW ; line

61 day; cloudy.

2 57 29-73 SW—W—S—SW—SE.—Sun and cirroslra-

54 lus ; black cirrocvnmlo^iratiis, and some
drops of rain; cloudy and windv.

3 49 29-64 W—SW—S—Clear sun; fine day; rainy

54 evenini;.

4 54 29-53 SE—SW.S~SW.— C»vo5^ra/2/5; sun, and

65 some showers; stormy wind; windy, and
thin cirroshatits; and stormy wind and stars.

5 52 30-00 W—SW—SE—W.SW.—Sun and wind, and

66 cirrostralus ; clouds and wind; fine day;

clear star-light.

6 56 30-00 S.—Wind and cirrostralus ; gleams of sun
;

66 star-light. Moon last quarter.

7 60 30-00 SW—S.—Wind and clouds; very fine day;

67 cirrus and clear ; cirrocumi/lostiatus and

ciiviidi, and clear.

8 60 29*77 W—S.—Clear, and c^/r72^^/^; fine day till after

66 4 P.M., then great showers; clear and cu-

mulostratus.

9 60 29-7S NW—S.—Rain; very rainy dav; rainy.

57
10 55 29-87 SE—NW—N.NE.—Slight showers; showers

66 and sun, and windv; star-light.

11 51 29-99 NW—W—SW.—Clear ; very fine warm day

;

58 cloudy.

12 56 29-78 SE—E—W.—Damp and rainy, and windy till

58 near 2 P.M. ; showers ; cinosiralus and clear.

13 52 29-66 SE—S.—Cloudy early; rainy day till after

66 5 P.M.; c<7wz//?, and clear and windy.

14 54 29-48 S—W.— Clear, clouds, and windy; showers,

64 and sun ; clear. New moon.
15 51 30-22 NW.—Sun and cumuli; very fine day; fine

64 clear evening; stratus NW.
Errata in last months Magazme:

43 30-20 NE.—Sunny and hot; fine day; star-light.

59
8 46 29-87 VV.—Hot and sunny, and 5/?"f//z/5 NW; «^w?^-

72 loslratus, cirrocnmulostralus, stratus, cu-

mtili, cirrostratus, and a storm of rain at 4

P.M.; and distant thunder; star-light night.

This error was [jroi.ahly made in copying from the oiigiiial journal, :i5

ilie Thermometer, Barometer, and VVmd were stated right on both da^s,

apd the weather wrung.

METEORO-
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mt:;'korological journal kept at boston,

lincolnshire.

[ riie time of observation, unless otherwise stated, is at 1 P.M.]
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Days of

Muiith.

meteorological table,

By Mr. Carv, of the Stkand,

Fq}- June 181 7.

Thermometer.

May

June

^7

28

29
30
31

1

P 5

6

7

8

9
10
11

12

51

52
45
46
47
47

2 52
3 55

4 51

51 50

57
62
55

5 5

55
56
56

13
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